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PREFACE. 



Tsis book is designed to make the pupil qaick and acco- 
rate in calculation, and to give him a knowledge of those 
principles and processes of arithmetic which ure needed in 
Uie ordinary tranBactiona of life, together with skill in their 
application. 

To accomplish this, the Drill Cahd Exercises are 
arranged to furnish any desired amount of practice in com- 
putation i while the processes and analyses leading directly 
to the rule, together with the number, gradation, and char- 
acter of the practical examples, give the knowledge of neces- 
sary principles, and skill in their use. 

All unnecessary distinctions, processes, and claaaifi cations 
have bt'Cn omitted, and those only retained which are re- 
quired in the preparation for ordinary business. 

Business-men generally and justly complain of the inability 
of pupils fresh from school to perform accurately the calcu- 
lations required in ordinary transactions. This inaccuracy 
arises 1mm want of suitable and sufficient practice. The 
Drill Card Exercises furnish an unlimited amount of graded 
work, from which the teacher, witliont labor, may select such 
examples as any pupil or class ma\' require. 

The combination of oral and written woi'k will coinmeiid 
itself to the intelligent teacher. 

The iiuthor wishes to acknowledge his indebtedness to 
S. A, Farrand, A.M., Principal of Newark Academy, whose 
name is associated on the title-page. His scholaj-ship and 
extended schoolroom experience have contributed much to 
the excellence of this work. 
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DEFINITIONS, NOTATION AND NUMERATION. 

Ls writing numbers we use ten cliaraetera, called 
fifpiree. The first figure, 0, is called a cipher, o\ rwught, 
and denotes nothinr/, or the absence of number. 

Each of the other figures rejiresents a number of 
aingU thhig», or unit.s. 

1, A Unit* is a single tiling; as, 1 lioi-se, 1 dog, 
1 apple, 1 dozen, 1 fourth. 



ruAOHBB. — Let tliisbi) fully explained, UuLt Via |iu|dJ Tot.y 
I between a Imiidi'ed oa one aiiit, ]l]u«tnl«d b^ ■ huudred- 
\iy units, iUtutnilfid by erne buudnA mie-AnVkM-wMM. 




5. A Number is a unit, or collection of unite \ as, 
2 cows, 1 house, 5 t-heep, 1, 3, 4, II, 

. A Concrete Number is one which indicates 
Home definite kind of thing ; as, 1 biid, 7 sheep, 2 
Dunces. 

4. A I>enotninate Number is one in wliicli the 
kind (if thing named is a unit of weight, measure, or 
currency ; as, 5 pounds, 2 yards, 6 dimes. 

3. An Abstract Number is one which does not 
Indicate any definite kind of tiling; 1, 5, 7, 6, 9, 14. 

6. Arithmetic treats of numbei's, and the ai-t of 
using them. 



7. Notation is a method of expressing numbers by 
"words, letter.s, or figures. Thu methods most used are 
the Komau, which employs letters, and tlie Arabic, 
which employs figures. 

8. The Roinan Notation uses the letters I, V, X, 
li, C, D, M. The numbers of sections, chapters, aud 



atHre li; lltiintrntlnns und snggestionB tn [tflrelnp In the nitnd of tlia pnpil 
enixdepUuii of Uiii Idea contained In Uie iJeHnlUaii, propnslUmi, or ptablem, 
requiring llie one to be learneil, oi- tbe ocliec ID lie BDlved. The fi>Uawlne 
And hint* are merely suggestive, and are not fiitandeil to I* elthat syBteinnHo 
exlinaetlvB, No book caii take the place nf n living toaclier; neither eiui K 
[aaclier foUovr any prcaertlwd method of InetrTictlon, for by 
Chat IniUvMunllCy which Is essential to sunceee. 

Review QlTEBTIoSB.*— Whatls nunlt ? {1.) Wliatia H 
^_ J* a couerele number? (3.) What In a denonilnnte liunit 
^LkUstinct nnmber ? (9.) Of what doea arithmetic ti'eat ? (S.t 

^^Ma iba para, 

L 



other divisions of books, are usually written by this 
method. 

TABLE. 

I, denotes wie, 1. C. denotes one hundred, 100. 

T. " /oe, 5. D. " Jive handred, 500. 

X, " ten, 11). M, " one thousand, 1,000. 

L. " MV, SO. M. " oneiailtion, 1,000,000. 

All Other numbers are expressed by the use of these 
letters repeated or combined ; as, — 



I. 


one. , IX. iilno. 


LXXX 


eigJity 


DCC 


BevEnliundred. 


11. 


two. X. ten. 




idi.atj. 


DOCC 


tight huudved. 




Oirw. XX. weiitj. 


c 


oiie hundred. 




nine liuiidHtd. 


IV. 


four. XXX. ttiirty. 






M 


one thouuiul. 


V. 


UvB. XL. forty. 


ccc 


three hundred. 


MD 


Hf teen l.iindred. 


VI. 


rfx. L. Htly, 


cccc 


four ImnilrBd. 


MM. 




VII. 


wvon. LX. Hlsty, 


D. 








Till. 


eigbt. LXS. »Bvei.ty. 


DC. 


«U hundred. 


St. 


one niilliou. 



— Front the above it will 1)0 notined, tint 

1. The value of a letter is I'epealed as many times as tint letl«r 
hself is repeated; an, XXX. ihirti/, CC. two hundred. 

2. If n letter of lem value stands before a tetter of j/reater vaiue, the 
Vftlue of the less is sitblracted from that of Llie greater; as, X ten, 
K. nine, L.^yij/, XL, forty. 

3. If a letter of lem talve stands qfter one of greater value, the ' 
1 TAlue of the ifitw Is ailded to tliat of the greater; as, V. Jive, VI. nit, 

« (/louwmd, MD.^eeii hundred. 
J '4. A ilAsli ( — ) placed over a 1ett«r, or a combination of leLtiM-^. 
I the value a thousand times; as X. (en, X. ten Ihouumtij, 
\, tieelee, XII. Iwelve thoue/md. 




4 NOTATION AND NUMERATION. 

ARABIC NOTATION. 

9* The Arabic Notation uses ten characters, or 
figures; as, 



f cipher. 


2, tuoo. 


6, six. 


0, \ nought. 


3, three. 


7, seven. 


(zero. 


4, four. 


8, eight. 


1, one. 


6yfive, 


9f nine. 



1, 2, 3, 4, 5, 6, 7, 8, and 9 are often called digits. 

When we count ten things, as we have no figure to represent the 
number ten, we unite the ten into a group,* and call it ten, or, 1 <en, 
and represent it by writing the 1 in the second place, thus, 10 ; the 
cipher showing, that, while we have 1 ten, we have no additioual 
units. 

When we count twelve things, we have one ten and two single 
things, represented thus ; 12. 

When we count ten tens, as we have no figure to represent the 
number, we unite the tens into a group, and call it 1 hundred, and 
write the 1 in the third place ; thus, 100 ; the ciphers showing that we 
have no additional tens or units. 



10. The Simple Value of a figure is the one ex- 
pressed by it when standing alone, or in the unit's 
place. 

11. The Local Value of a figure is the one it 
acquires by standing in a particular place in a niunber ; 
as, 3 in 30, where it represents three tens^ or thirty ; 
3 in 364, where it represents three hundrpds ; &c. 

12. Numeration is the art of reading numbers 
expressed by figures. 



* The different orders of units can be very clearly illustrated by tying ten 
»tlckB into a bundle to represent 1 ttn, then a pacliLag^ ol \Aii«>xOci\>\xxkd^!^\A'c«^ 
''^nt 1 Aundred, Sec. 
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53 
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dUI£ 




-■IS 
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sis 
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:S;a 
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Sffl't^lS 
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H'b 














olo 





o|o 





olo olo 





oto 



r Every place in a number not occupied by digits must 
} filled with a cipher. 
The periods of a number are often separated by 
commas. 

EXERCIHB^. 

. Write 4 hundreds and 2 units, commencing at the -j,-g' 
jtband, and read tlie number. '='e: 

(friteS tens and 7 units in the same mitniier, and read It. ^o- 
|Wrlte S hundreds, a tens, and 2 units in the same 
fTrite 4 tens, and unit*. 
(Trite S hundreds and 4 units. 
^lita 7 buudnKls and 2 tens, 
S. TVrite B hundreds, 1 tens, and 2 units, and 



BH 


P> 


4 


S 


2 

7 






V 






H 






4 







••Milliont, (JecUllong 



HTJMERATION. 



3. WrlM 6 units. 

tens and 4 units, 

bundreds and ^ units. 
6 hundreds and 6 tens, 
e hundreds and 5 tens. 

4. Writ* 7 hundreds and 6 tens. 

1 tens and 3 units. 

5 hundreds and 8 t«Ds. 

6 hundreds and 9 units, 
3 tens and 7 unita. 



5. Write S tens and 3 units. 

7 hundreds and tens. 

3 tens and 4 units. 

8 tens and 3 units. 

4 hundreds. 

Q. Write 3 tens and 8 units. 

5 tens and 3 nnits. 

5 hundreds and 4 tens. 

6 liuiiiireds aiul 3 teos. 

7 tens and 8 units. 



7. Write 2 in each period, commencing at the left 
hand, and read the number. 

Write 22 in each period, commencing at the left hand, 
and read the number. 

Write 222 in each period, commencing at tlie left 
hand, and read the number. 



L OPERATION. 



SOTsroa TBS Tbacher. — The pupil 
Bhoiilii hti retiniied to prepare tlie follow- 
ing exercises tliiis arranged, on slate or 
jwper, to be read as a class- exerdse. The 
oiechaoical esecirtion of the work should 
be carefully inspected. 



it^a Kt^a KHD KHp 



To B 



3 inllions 



o mUliona, t 



■ billions, twenty-t' 



3 mmioru, tn-en' 



Tvyeaty-two trillions, twenty- 
ty-tii'0 t/uniMitd and tweuty-lvFt: 

Two UimiUeil ami twenty-two ti-iltiom, two hnndrerl and twenty-two 
iUllom, two hundred and twenty-tM'o millions, two hnndrad and 
two lliowaand, two hundred anil tweut.v-two. 

8. Vary example 7, by writing 3 wherever 2 was 

used ; vary again by using 4, and thus by using each 

of the digits in sueeession. Read the numbers. 

A Write in each period the numbers from 11 to 2Q, 

snd read. 



NtJMERATION. l 

10. Let each pupil dictate an example, to be written 
and read by the class. 

Tbe teacher jbonlil require the pupils, ta the same manner, hi 
write and read, as a class-exeKtse, senes of auinbers; ax, from 
1 to 20. from 100 to 130. Jtc.. until 'promptness tind accuracy urn 
secureil. ■ . 

The esei'CiM may be varied hy dictatiog from the drill-card, Taldk 
I. and n. (see page IT), as well as reading frum the same, the 
teacher should write in Bgures, on the blackboard, numbers, to be 
copied in wnrda by the pupils on their slates. The pupils' work 
should be criticised in spelling, i£c. : numbers should also be copied 
in Roman nutation. U> be read as a class-exercise. 



13, Observe, that, in the Arabic notation, — 

1. Ten units of any order make one unit of the next 
higher order. 

2. A digit in any place haa a value ten times as 
large as that of the same digit one place to the right : 
hence, 

3. The value of any figure is increased tenfold by 
removing it one place to the left. It is decreased ten- 
fold by removing it one place to the right; thus tens 

-will become ttnits; untts will become Ccnf/w; tenthn 
become hundredths, &c. 



KEDtrCTION. 
Extend this table to millions, and present it as an 



10 thouaandlhn = 1 hundredth. 
10 hanilndtlia = 1 (vnlh. 
10 Unlha = 1 UNrr. 

& pTTTB = 1 ten, t^a. 




8 NUMEBATION. 

ANALYSTS OF NUMBERS. 

It is required to analyze the number 3,917,893. 

Analysis. — 9 tens are equal to 90 units ; 8 hundreds are equal to 
80 tens, or 800 units ; in the thousands' period 7 thousands are equal 
to 70 hundreds, or 700 tens, or 7,000 units ; 1 ten of thousands is 
equal to 10 thousands, or 100 hundreds, or 1,000 tens, or 10,000 units: 

9 hundreds of thousands are equal to 90 tens of thousands, or 900 
thousands, or 9,000 hundreds, or 90,000 tens, <fec. 

After the model, analyze the following numbers : — 

1. One million three hundred and eighty-five thou- 
sand six hundred and seventy-four. ^ 

2. 19 millions 713 thousand 486. 

3. 186 miUions 247 thousand 391. 

4. 421 milUons 223 thousand 86. 

5. 5 trillions 876 millions 876 thousand. 

6. 189 quadrillions 317 thousand 346. 

7. 896 millions 348 thousand. 

8. 876 millions 384 thousand. 

14. A Mule is a concise direction for solving prob- 
lems. 

13. Rule for Notation. — Be(jf{n at the left hand^ 
and write in the place of each successive order the figure 
belonging to that order^ filling with ciphers the places 
otherwise vacant. 

Indicate the place of units by a decimal point whenever 
an order is written which has a lower value than units, 

16. Rule for Numeration. — Begin at units' place^ 
and separate the number into periods of three figures 
each, 

^e^mnin(/ at the highest period,^ read each separately^ 
^mn^ the name of each period except tliat of umU. 



NUMEEATION. 



DECIMAL SCALE. - 



S. CUBEENCY. 



1. It will be seen by the accompaiiiyiDg scale that the 
United States currency is based upon the decimal scale 
of notation ; the " dollars " eorrespooding to the unit*, the 
"cents" lo the tenths a.tid handredtlm, and the "mills" to 
the IhotmandUii. 

2. Teachers who may desire can easily dictate numbers 
like thefoUowing; — 

1, Write 3 and 4 (eiKfts. 3. Write 3 dollars and 40 cents. 
1 and 42 hiindredtliB. 1 dollar and 42 tents. 
lli anil32T thoiisaiidlhs. ICdollars, U2cenls, and; mills. 
S and 41 thousaiidtht. 5 dollars, 4 tents, and 1 mill. 
1 I'eading deciiiials, or United States CuiTency, see 
Drill Card, Table UI. (page 17). 



.■5.: 4^ 



ANALTSla OP SECTION I.* 



. Number. 


H. 


Notation. 


in 


Numeration. 


. COKCHETE. 




BOMAK. 


Orders, 




2. DBKOHreATE. 






(a. 




oY increase. 


S. ABST^icr. 




Simple value. 


(6. 


N<a 








Local value. 










SECTION II 
ADDITION. 

In tliia picture some boys and girls have been 
gathering peaches. 

Ai-thur has 1 peach in each hand, 

Ezra has 2 peaches in one hand, and 1 in the other. 

Sophie has 3 peaches in a little basket, and 1 in lu 
hand. 

Selina has 4 peaches in her lap, and 1 iii her hand. 

How many has each '/ 

If Sophie gives her peaches to Selina, how many will 
fshe have ? 

ff all put then- peaches into Se\ma.'s Va^, how man;; 
■7 she have ? 



This pntting of things log-HitsT to find tlie entire number is called, 
in arithmetic, addition ; and the number found is called tlie Jiuwi, or 
niiiount ; heiitc, 

i7. A^fftlition is the process of finding the sum of 
two or more numbei-s. 

18. The Sum of two or more numbeiu is thii 
number which contains all their uriits, 

19. The Sign of Addition is a vertical cross ; 
thus, -|-, It is called pliiK, and. when placed V)eiween 
two numliers, it denotes that they are to be added 
together; as, 4 + C equals 1(1. 

20. The Siffti of Equality is two short hori- 
zontal parallel lines; thus, =r. When jilaced between 
two numbers or quantities, it denotes that they are 
equal ; as. 4 + 6 = 3 -j- 7. 

21. The Dollar Sign ($) is placed before dollara, 
aod the decimal point after them ; thus, $86.42, to be 
read eighty-six dollars and forty-two cents, 

22. An Axiom is a self-evident truth. The fol- 
lowing is used in addition : — 

Axiom. — Thing» can be added to like things only. 

Wben it is required to And how many peaches SeDnn and Ezra 
hare ti^ther, the question, in arithmetic, !s called a problem ,- and 
tbe explanation of the act, or process of putting them together is 
called a nolution. or an analyulK A pmblnm having hut one such 
qtiCBtlon Is called a ninipte problem ; but erne that has iwc 
questions, requiring an anawer t« each, is called a complex, problem. 
Each question in a complex problem iudlcateB an analytieal step: 




1 (9.) Hd» niaiij- nguree, or oharao- 



ADDmOK. 

'. A Prohlem, in arithmetic, is a question which 

ires solution. 

i. A Simple JProblem contains but one ele- 

tary question. 

S. A Complex Problem contains more than 

elementary question. 
i6. An Analytical Step is one of the steps of 
3 process of solving a complex problem. 

27. Order of Solving Problems: — 

1. State the problem. 

2. Give necessary definitions. 

3. Analyze. 

4. Give conclusions. 

5. Prove. 

28. Analysis of Addition.* 

Problem. — How many are 389 + 486 + 394 + 437 ? 

PROCESS. 

1. Statement. —We are to find the sum of 389, 486, 894, 389 
and 437. 486 

2. DEFiNTnoN. — The sum of two or more numbers is 394 
the number which contains all their units. 437 



1706 

3. Analysis. — (1. ) For convenience, the numbers are so written 
that units shall stand in the column of units, tens in the column oi 
tens, &c. 

(2.) For convenience, add the column of the lowest order; thus, 7 
11, 17, 26: 26 units = 2 tens and 6 units. Write the units in th 
column of units, and add the tens with the column of tens ; thus, 

(3.) 2, 5, 14, 22, .30: 30 tens = 3 hundreds. Write in the colum 
of tens, and add the hundreds with the column of hundreds ; thus, 

(4.) 3, 7, 10, 14, 17: 17 hundreds =1 thousand and 7 hundre( 



The analysia of addition may be omitted unt^ a tiiv«\xe>NVaN« ol >2tkft\*wJ' 



Write lixe. hundreds in the polnmn of hnndrede, uid the 1 thongand 
in the place of tbousands. 
I 4. CoNCT.csios,— Therefore Ihe sum of 389,486,394, and 437, is 

Piousand 7 hundred and 8. 
Hence we have the 
5. Rule. — I. Write the numbers so that units shall 
«tand in the column of units, tens in the nolumn of 
tens, ^e. 

II, Beginning with the lowest order, add each column 
sejiarateli/ : if the sum be less than ten, place it under 
tftf column added. 

III, If the sum of any column be ten or more, write the 
units^ Hffure of that order under the column nddfd, and 
add the others with those of the next column. 

6. Peoof. — Repetition is the only practical proof of 
addition. Add the numbers from the top downward, and, 
if the sum agrees with that previously obtained, it is pre- 
sumed to he right. 

29. Blackboard. Exercises. 

The leacher ahould requti-e the clast, department, or entire school, 

to Fpend at least five minutes daily for o,nk teak, in concert drill on 

r the following column exercises in addition. In oiiler to prevent 

~ ts of hesitation and Inaccuracy, each column exercise slioiild be 

UUHSLY UASTBRED bfiore attempting the next. 



— WlMt should bo dona with the vncant plBPMof a period? {B.: 

racBiit peitods? How are lbs iwrinla ot a number uauslly sep*- 

' Wliat is a rule? (14.) WTiat i» the rule for notation? (IB,) KcpMt 

' " niBrallon. (18.) Whm ie iwldltlon? (17.) WLat is the auin 

iimbBra? (18.) Olva the dBBrription and uie of lh« efgn ot adfll- 

JIIB.) OfUie iign of Bqiiiility?(M.) Of tiie aollarsign? (SI.) What ta an 

bit (a.) Repeat Uin axiam na«d in addiUou. Wliat la n problsm? (23.) 

" '« R >tinp1e pniblem? (24.) Qive ui Dxampte, 'W^iu. \t t, tsmv^ta^j 

* tX.) WhHt la nn analytkal i,W\,t (y&.-) BV' 






14 ADDITION. 

The following table gives the key to the secret of rapid addition. 
It contains all the different changes in the combination of the digit* 
by addition. 

TABLE. 

(10 (2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) (10.) 
• ••.....• . 

OOOOOOOOOt) 

221314415 3 
222324446 2 
2213144351 
2 2 1 3 2 4 4 1 5 2 
2223344254 
2223244153 
2213144451 
2223344252 
2213144353 
2213244451 
2223344354 



(11.) (12.) (13.) (14.) (15.) (16.) (17.) (18.) (19.) (20.) 

.......... 

oooooooooo 

6637388193 
6647488791 
6637388894 
6667188392 
6647288493 
6667388391 
6657688194 
6637788793 
6667188896 
6 6' 3* 7 3 8 8 7 9 7 
6667188391 
d 1 1 77 8 11 9 9 



METTHOD OP RECITATION. 
Cop; the exercise on the blackbonrvl, and let a pupil, or class in 
concert commence at tlie bottom, and add. repeating only the result 
of each addition: thtis, (Exercise 1) 2, i, 0. 8. ID, 12, 14, £c., to GO, 
or more, as the teacher may judge best. When the flfst exercise is 
T mastered, proceed with the aeccind in the same manner, 
I each exercise success iveiy, until all ai^e finished. The 
sson need not be completed befoi'c the pupil pro- 
ceeds ; but they ahouid form a part of eacli recitation until flnisbed. 



DRILL. CARD EXERGISEa. 

N.B. — The problems in the following card exercises are graded hy 
digits and steps. In the same way as those In the Primary Arithmetic. 
Stich exercises should be selected as are best suited to tte aecessitieB 
of the class, as few if any classes will need tliem all. 

The problems may be assigned for home work, seat or rapid class 
no case should the pupils be allowed the answers while 
iiing lessons. 

•«, explaiiationa. and methods are published in a key for 
% use of teachers only, and may be obtained through the mail by 
oresslng the pvblWiera. 
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16 ADDITION. 

» 

DIRECTIONS FOR USING FELTER'S DRILL CARDS. 

Exercise I. 

Preparation: 1st Series of Twenty Problems. 1st Exam- 
ple. — Copy three numbers from the card on a slate or paper, commen- 
cing with the number opposite the letter A (Table I., Units' Period). 

2d Example. — Copy three numbers, commencing with the number 
opposite the letter B, as before. 

8d Example. — Copy three numbers, commencing with the letter C. 
4th Example. — Copy three numbers, commencing with the number 
opposite the letter D : thus, 

(1.) (2.) (8.) (4.) 

A. 022 B. 202 C. 200 D. 220 

202 200 220 222 

200 220 222r 110 

Ans. 424 Ans. 622 Ans. 642 Ans. 552 

In the same manner, commence with the number opposite each 
letter in the column between the tables. If there are not numbers 
enough in the column of figures to finish the example, commence 
again at the top, and take a sufficient number. 

Exercise II. 

Second Series: Four Numbers. 1st Example. — Copy (Table 
I., Units' Period) four numbers, commencing with the number oppo- 
site the letter A. 

2d Example. — Copy four numbers, commencing with the letter B. 

3d Example. — Copy as before, &c. 

Exercise III. 
Third Series. — Five numbers, copy as before. 

Remarks. — Pupils should not be allowed to copy results from each other. 
The careful teacher can easily detect and prevent it. No work should be accepted, 
unless neatly and carefully done. Once or twice a week, the lesson should be 
copied fi-oni dictation. A committee of one or two pupils may be appointed to 
examine the slates, and report on the neatness and accuracy" of the work, and 
thereby save the te.lcher's time. 

Answers. — The answers in the key will be found to correspond with the 
lettera opposite the first number in each problem. 

Recitation. — 1. Let the teacher mention the letter opposite the first number 
of each example ; at which, let the class rise. 

2. Let the teacher name one of the class to read his answer. 

3. l-et the pupils who have the same result sit. 

4. If any remain standing, let the teacher name another pupil, as before. 

6. Let the teacher read the coiTect answer; at which, let tliose who are correct 
rise, those who are wi'ong remain seated. Draw a line distinctly across tlie incor- 
rect answers. 

& At the close, let the teacher make a record of the recitation. Those who 
M-e xyrong correct their work at their seats. 
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1 
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1 


2,000 m. 
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908 m. 
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152,231 
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T 
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T 
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ADDITION. 



EXERCISES IN NOTATION AND ADDITION. 

The following problems should be prepared from the book with- 
out ANSWERS, oil slates, or paper, by the pupils at their seats. They 
may be recited as follows : — 

Those who are prepared on the first problem rise. One pupil is 
required to read his answer ; and those whose answers agree with it 
then sit down. If any i-emain standing, they, also, are required to 
read, after which the teacher announces the correct result from the 
key. Those who are wrong draw a line across the incorrect answer, 
and report at the close of the recitation. The other problems may be 
recited in the same way. The recitation of ten problems should only 
take from Jive to seven minutes. 



1. Aaa, 




MODEL PBOCESS. 


1 thousand. 




1000 


1 thousand, 280, 




1280 


10 thousand, 50, 




10050 


50 thousand, 200, 




50200 


529 thousand, 625. 




529625 




592155 


2. Add, 


4. 


Add, 


80 thousand, 7, 




500 thousand, 32, 


40 thousand, 40, 


^ . 


600 thousand, 438, 


70 thousand, 20, 




200 thousand, 29, 


50 thousand, 5, 




900 thousand, 30, 


90 thousand, 90, 




800 thousand, 284, 


4 thousand, 4. 




20 thousand, 384. 


3. Add, 


6. 


Add, 


800 thousand, 6, 




538 thousand, 224, 


400 thousand, 60, 




829 thousand, 720, 


900 thousand, 600, 




'80 thousand, 9, 


11 thousand, 11, 




400 thousand, 560, 


14 thousand, 9, 




940 thousand, 12, 


700 thousand, 683. 




82 thousand, 36. 



Review. — What it* a unit? (1.) A number? (2.) A concrete number? (3.) 
A. denoznin&te number? (4.) An abstract nuuibex? .QS.> Ol-wYiait ^<3«» «AXiD3BAAi« 
^eaiP (6.) 



^^^^^p ADDITION. 1 


^KAdd, 


11. Add, 






f^t 870 tbousaod, 496, 


8 millions, 200 thousand, 


II 10(1 thousand, 20, 


38 millions, 45 thousand, 240, 


09 thousand, 60, 


17 millions, 590 thousand, 


II 30 thousand, 98, 


25 millions, 25 thousand, 25, 


TOO thousand, 5fll. 


20 millions, 444 thousand, 000. 


. Add. 


12. Add. 




400 millions, 900 thousand, , 




100 mimona, 450, 




700 milli(ins, 7 thousand, 9, 


22 Ihouaand, S5, 


000 miilioiis, 480 thotisand, 


430 thonsttnd, 790, 


300 millions, 7 thousand. 80, 


600 thousand, 70. 


800 millious,700 thousand, 19, 


. Add, 


13. Add, 


3 mllUons, 387 thousand, 24. 


1100 millions, 020, 


4 millions, 40 thunsaiiU, 4, 


1800 millions, 


9 millions, 8 thousand, 8, 


300 milliwLS 4 thousand, 50, 


» millions, 7 tliousand, 720, 


500 millions, 200 thousand. 


10 millions, fiOO thousand. 


800 millions, 800 thousand, 


B milUoos, 248 thousand, 0. 


100 millions, 567 


. Add. 


14. Add, 




400 Tnillions, 9 thousand, 30. 


3nUmons,760thoiiaaud,48n, 


BOO millions, 99. 


8 milHona, 20 thousand, 2, 


000 milliona, 24 thousand. 


SO millions, 640 thousand. 


1200 mUlions, 8S4, 


13 millions, 321 thousand, 50, 


300 millions, 350 thousand, 


8 millions, 777 thouBaud,988. 


700 mllliomi, 260. 


,0. Add, 


15. Add, 


2B milliona, 027 thousand, 


1200 millions, 96 thousand, 


14 millions, 26 thousand, 327, 


leoo millions, 27, 


32 millions, 591 thousand, 33, 


200 millions,42ethou8and,200 


40 millions, 800 thousand, 


500 millions, 950 thousand, 1 


■L Smlllions. TOO thousand, 7, 


900 mimoHB, ■ 




SOOmlUwua.^A. ^^H 
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ADDITION. 



16. Add, 

5 hundred, 20, 
99, 

3 thousand, 96, 
9 hundred, 

26 thousand, 780, 
1 million, 480. 

17. Add, 

36, 

9 thousand, 900, 
228 thousand, 

4 millions,26 thousand,580, 
500 millions, 4 thousand, 10, 

4 hundred, 65. 

18. Add, 

1100 millions, 
98, 

24 thousand, 420, 
7 millions, 20 thousand, 
58, 
200 millions, 4 thousand, 50. 

19. Add, 

10 thousand, 10, 

11 millions, 726 thousand, 

5 hundred, 90, 
78, 

300 millions, 989, 
66 thousand, 251. 



20. Add, 

4 hundred, 50, 
720 thousand, 787, 
500 millions, 66 thousand, 

69, 
400millions, 228 thousand, 90, 

26 thousand, 10. 

21. Add, 

6 millions, 84 thousand,291, 
900 millions, 

29, 
650, 

3 thousand, 80, 
400 millions, 86. 

22. Add, 

790, 

800 millions, 596 thousand, 

500 thousand, 970, 

88, 
3 millions, 700, 

26 thousand, 777. 

23. Add, 

900 thousand, 
47, 
19 millions, 19 thousand, 

7 thousand, 47, 
600 millions, 59, 

9 hundred, 60. 



Note to Teacher. — Examples ad libitum may be dictated from 
the drill cards, answers to which will be found in the key. 

24. Add, PROCESS. 

3 dollars, 20 cents, 1 mill, $3,201 
23 dollars, 40 cents, 2 mills, 23.402 
63 cents, 2 mills, .632 

4 mills, .004 
4 cents, 4 mills. .044 



^^l.'iS^ 



ADDITION 


""^^^ 


21 


25. Add, 


29 


Add, 


J 


5 dollare, 33 cents, 4 mUls. 
1 2 (loUarB, 3 cents, 1 mill, 
1 4 dollars, 5 ueiita, 3 mills, 
1 e dullavB, 1 cent, 2 milU, 
1 8 dollars, 5 cents, 1 mUl. 




S5 dollars, 85 cents, 3 mills, 1 
1 d'>llar. 1 cent, 1 mill, 1 
34 dollars, 14 cent'j, mills, 1 
m dollars, 13 cents, 1 
43 dollars. | 


^ 26. Add. 


30 


Add, 


1 


^H 4 dollais. 18 cents, 3 mills. 
^H 6 dullarH, 5 cents, 2 mills, 
^K 40 dollars, 14 cents, 3 mitlt,, 
f U dollars, 21 cents, 1 mili. 
1 142 dollars. Hi ceiiu, 3 mills. 




58 dollars, 16 cents 
41 dollars, 38 cents 

4 cents, 

4 dollars, 
43 dollars, 23 cents. 


2 mills, 1 
4 mills, 1 


1 27. Add, 


:il 


Add, 


J 


[ S doUara, 49 cents, 7 mills 
.5 dollars, 18 cents, i mill». 

' 37 dollars, 22 cents, 4 milU. 
1 dallor. I cent. 5 luilU, 
•2 dollars, cents, 4 mills. 




48 cents, 
5 mills, 
ID dollars, 

50 dollars. 


■ 


28. Add, 


32 


Add, 


^M 


13 dollars, 80 cents, 2 mills, 
IS dollats, 3 cents, 3 mills, 
IS doUars, U cents, mills. 
dollars, cents, 8 mlllH, 
dullurs, 10 centH, (1 mills. 




i& dollars, 
4« cents, 
5 millx, 
3 dollars, 
2 ceiiU. 


V 


Note to Teacher. —For additional examples, dictate from drill 
Cards, Table HI., in tlie same manner as in addition ot simple 
nuiubers. 


OSAL PROBLEMS CONTAININ-R BUT ONE ELEMENTART 
QUESTION. 


SIMPLE NUMBERS. 




Mary has 30 books, and Margaret has 40 : huw 
bave both? . 


many 


FtiiiUt'i.A. —30 books -f 40 books 


= 70 books. 




- AsALVBis. — If Marj-hasSObooks, and Margaret lias -SJ.tli 
■j|M Efte guio of 30 bwks and 40 books, wli'icb \b 1ft Vjot*. 


K-i botb. 



22 ADDITION. 

1. A man bought a cow for $30, and a horse for 
$80 : what was the cost of both ? 

2. A farmer sold 60 sheep, and kept 40 : how many- 
had he at first ? 

3. Susan is 20 years older than John, and John is 40 
years old : how old is Susan ? 

4. Some silk cost 60 cents, some calico 80 cents: 
what is the cost of both ? 

5. Edward has 60 nuts, which is 50 less than the 
number Charles has : how many nuts has Charles ? 

At the option of the teacher, additional oral examples may be 
formed by substituting the following numbers in the corresponding 
examples ; as, 40 and 85 in the place of 30 and 80 in the first example ; 
then, again, 26 and 82 in the place of 30 and 80. 

1. 40 and 85, 26 and 82, 96 and 47. 

2. 50 and 67, 93 and 72, 47 and 96. 

3. 53 and 70, 67 and 21, 87 and 37. 

4. 63 and 80, 57 and 62, 29 and 67. 

5. 49 and 60, 23 and 72, 67 and 95. 

UNITED STATES CURRENCY. 

The examples of United States currency in the fundamental rules 
may be omitted until a review, if thought best by the teacher. We 
think, however, with the proper explanation, and sufficient card drill 
work, no difficulty will be experienced by the pupils. 

6. A boy bought a knife for 30 ce&ts, and a book for 
80 : how many cents did both cost ? 

Formula. — 30 cents + 80 cents = $1.10. 

Analysis. — They both cost the sum of 30 cents and 80 cents, 
which is (110 cents) 1 dollar and 10 cents. 

7. A geography costs 80 cents more than an arith- 
metic: the arithmetic costs 60 cents. What is the cost 

of the geography ? How many doWaxs* ^txiSl ^^\iJ®»*l 



8. A pair of skates is worth 90 cents, which is ten 
cents less than tlie cost of a new sled: what is the cost 
of the sled ? How many dollars and cents ? 

9. Heniy sold some chestnuts for 80 cents, and some 
filbert-s for 90 cents : how much did he receive ? How 
many dollars and cents ? 

10. If a pig cost 3 dollars, and a pair of chickens 90 
cents, what is tlie cost of boUi? How many cents? 

If desired, additional examples ma; be fnrmecl by substituting the 

following uimihers in place uf the iiambere in tliu corresponding 
examples: — 

0. 00 aud 75, S3 and 72, 911 and 84. 

7. 70 and 50, 04 and 03, 87 and 9fl. 

8. 87 and 20, 63 anil 22, 47 aud 18. 
U. 40 and 04, 78 aiid Hi., »u and 1& 

li). 4 and 36, 3 and IM, aud 50. 

WKITTEN PROBLEMS. 

33. Henry had 15 marbles, James 36, ai 
how many marbles had all ? 

Formula. — 15 marbles +36 marbles 4-49niarblea = lOOmarblea. 
PBocesB. 

AsALTSis. — All muat have had the sura of 15 mar- 15 marbles. 
bles, 36 marbles, and 49 marbles, wbicli is 100 marbles. 33 " 



34. James gave 125 cents for a geography, 98 cents 
for a reader, and 75 cents for an arithmetic : what did 
aU cost him ? 

The auswerE ahould be given In dollars and cents. 

KsTiBW— Whalifl notation? {!.) flite tho method ot Koman notation. (7.) 
ween (lie Roniiui and Arabic iioWXtoMl l,ft,ft,l ■«\ia.\\i 
HimpIeaadiLa iocul value ol a ajttiet i.Vl.V\.^ 



J 

1 49l I 



24 ADDITION. 

35. Mary gave 137 cents for some calico, 39 cents 
for some braid, and 230 cents for some silk : how much 
did she pay for all ? 

36. A builder paid $610 for a city lot, and built upon 
it a house which cost him 2,085 dollars : how much did 
the house and lot cost him ? 

37. In January a laborer deposited in the savings 
bank 12 dollars, in February 30 dollars, in March $13, 
in April $21, in May 17 dollars, and in June $16 : how 
much did he deposit in the six months ? 

38. A fruit-grower sold 123 barrels of apples to one 
man, 31 barrels of pears to another, 210 barrels of 
apples to another, and 30 barrels of pears to a fourth : 
how many barrels of fruit did he sell ? 

39. James paid 12 cents for a slate, 97 cents for a 
geography, and 113 cents for a reader: how much did 
he pay out? 

40. Long Island is divided into three counties. 
King's County contains 72 square miles; Queen's 
County, 410 square miles ; and Suffolk County, 1,200 
square miles : how many square miles in the island ? 



UNITED STATES CURRENCY. 

Additional work in United States currency may be given by sub- 
stituting the following, numbers in place of those in the correspond- 
ing examples above, the analyses and methods of recitation to be the 
same as in simple numbers. 

35. $2.14, 86 cents, and $1.89, $1.67, $1.24, and $2.14. 

36. $412.30 and $2,564.89, $512.67 and $1,234.73. 
37. $13.13y $28, $15.17, $25, $31.17, and $3,427. 

39. 25 cents, $1.19, and $1,125, IT ceivta, ^ft eenU, «Ai^^ q.«qX«^. 



41. The mason work of a new schoolhouae cost 
31,220; the carpenter work, 1,037 d o liars ; and the 
paintmg and glazing, 8427 : how much did the school- 
house cost ? 

42. A farmer sold his milk for one month for 387 
dollftrs, the next month for $320, and the third month 
for 1129: how much did he receive for the thi-ee 
months ? 

43. I had 103 sheep, my father gave me 444, I 
bought 321 more: how many sheep have 1 in all? 

44. If I have 413 peach-trees in one orchard, 34 in 
Bother, and 212 in another, how many have I in all? 

. If I have $141 In one bank, and $636 in another, 
w many dollar.^ have I in both ? 
|6. If I sell 3 horses for $430, 9 cows for $334, and 55 

p for $223, for how many dollars do I sell them all ? 

. A drover sold 123 sheep, and kept 197 : how 
toy had he at first? 

. A farmer paid 5,750 dollars for his farm, and $375 
Eiis tools : what was the cost of the whole ? 

UNITED STATES CDEItENCY. 

.examples by fiibxlitutiug Clie following numbers in tbe cor- 

ig exwnples which precede, 
«I,371.20, tm3.64, and (572.803. 
$287.30, $241.37, tl7fl.03L 
$2«.80 anil t503.8O, «972.46 and JI)13.80. 
$.198.67, $256.40, and $18(1.311. 
$2,67.5.20 and $074.30, «I.8I57.60 and $213. 
$0,167.85 anil $3,913.2.3, $G,a'!4 and $341.31). 



■ g g we or docn 
HUMfHJ Mepam 



Repeat Oio uunwralioii table. (ia.) Ilnw Uo tJia plaiiw » 

decnaao? (1.1.) In uliicli lilrecCion do U103 wcteMol 

rnolaClon. (15). BBpeatUiemletolIvMiD 



:9. The purser of a steamer received f9,346 fiom 
paasengers for fare, and $31,426 for carrying goods : h 
many dollars did he receive in all ? 

50. A man travelled 476 miles by railroad, 
by steamboat, and 120 by stage : how many miles ini 
did he travel ? 

51. In one school are 516 pupUa; in another, 31 
and in another, 215: how many pupils in all? 

12. A farmer sold 3 loads of hay. There were 1, 
pounds in the lirst load, 2,976 pounds in the seco 
and in the thu-d 2,967 pounds: how many pounds 
the three loads? 

i3. If I buy 3 horses for $430, 8 cows for $334, 
55 sheep for $321 : how much will they cost me ? 

54. In the year 1869, I bought 1,472 sheep; in 
year 1870, 1,943 sheep ; in the yeai' 1871, 1,47S shi 
how many did I buy in all ? 

55. In 1873, 1 sold 1,870 sheep ; iu 1874, 1,674 she 
in 1875, 1,864 sheep : how many did I sell in all ~ 

56. I bought 4,134 sheep, and sold 3,172 ; I t 
bought 2,134 more, and sold 1,413 : how many sheep) 
I sell in all ? 

57. I bought 913 sheep, and sold 613 ; I then bon 
217, and sold 188; after which I bought 691: 3 
many sheep did 1 buy in all ? 

i8. I had two fielde; of melons. In the first I 
347, from which 189 were stolen; in the secondl 
439, from which 159 weie stolen : how many me 
were stolen from the fields ? 

59. A man by his will gave his wife $1,234, to 
daughter 124 dollars, to his son $937 : what wasj 
L Bwoiuit of bia bequests? 



60. If I owe A 347 cents, B 5,674 cents, C 3,413 
cents, how many cents do I owe thsm all ? 




■ sibore is the map of tbe Maple Grove Fitmi, where I live, 
e how roaay ocrea are contained la codi wl ttift taUi) 




28 ADDITION. 

61. How manj acres in the pine-forest and the tnil] 
grove? 

62. How many acres in the maple-grove and past™ 
land? 

63. How many acres in the pasture-laud, iucludi 
the church-grounds, schoolhouse-yai-d, and the troi 
pond? How many acres of apples and peachi 
faiin? How many acres of wheat, oats, corn, and ry 

6-i. How many acres of meadow on both sidea 
MUl Creek? 

65. How many acres in tiie farm west of the sto 
wall extending through the centre of the farm, 
including the maple-gfove ? How many acres in 
farm eaat of the same waR?* 

66. How many acres in the meadow, com, and 
fields? 

67. How many acres in the church and sehoolhoi 
grounds ? 

68. WBat is the length of the east line ? The lenf 
of the Routli line ? 

69. How many rods of hedge fence, not including 
fence around the church-grounds? How many ri 
of hedge fence on the entire farm ? 

70. How many rods of wall on the west line? H 
many rods including the fence around the sehoollioi 
grounds ? 

71. How many rods of rail fence on the south lij 
On both north and south line ? 



• TbB MHcher will find little dltUculty hi uidlng liie fractions, if fint 
tnted b; halves ol on apple. 

SsFiSTT. — What Is addition? (IT.) Wlmt is the anm of two or more ■ 
[P |7&J aeacribe Biid give tlkS use ol OiB A^a t\ua. <,\Q.') 
O/Oie dollar sign. (ai.> 
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T2, How many rods of rail fence around the pine- 
How many around the maple-giove and pme- 

■t? 
JS. I sold from my farm $124.30 worth of grapes, 
1434.72 worth of apples: how much did I receive 

both? 

\i. 1 received $53.70 for 105 bushels of oat^ and 
for 112 bushels of corn: how much did I re- 
How many bushels did I sell ? 
'6. I sold at one time 78 bushels of wheat for $93.20 ; 
iflnother time, 43 bushels for $75.23 ; and at another 
bushels for $125 ; how many bushels did I sell ? 
How much did I receive for it ? 

76. I cut from the meadow west of Mill Creek 64 
tons of hay ; from the east of the creek, 51 tons : liow 
nmiy tons were cut from the entire meadow ? The hay 
On the west side was worth 3!l50.50: on the east side, 
tlOO : how much was my liay worth ? 

77. The first week in April, there were sawed at the 
mill, 126,474 feet of maple lumber, and 623,478 feet of 
pine lumber : what number of feet were sawed during 
the week? 

78. There are 40 acres in the pine-forest: how many 
acres in four such fields of equal size ? 

79. How many acres of land iu the entire Maple 
I Grove Farm ? 

80. There are three barrels of eggs. The first con- 
tains 675: the second, 1,276; the third, 1,575: how 
many eggs do these barrels contain? 

81. A farmer sold three car-loads of potatoes. The 
first contained 174 barrels ; the second, 259 barrels ; the 

Ifi^ud, 199: Aoiv many barrels did t\ie ta,t% coii\» 



so ADDITION, 

82. Gave 86 cents for a kite, 91 cents for a ball ani 
bat, 138 centH for a, wagon : what was given for all ? 

83. In an orchavd there are 137 cbeny-trees, 6S 
apple-trees, 72 pear-ti^ees, 65 plum-trees : how man 
trees in the orchard ? 

84. The owner sold the cherries for 886, the appl< 
for 387 dollars, the pears for 876, and the plums for 19 
dollars : how many dollars did he I'eceive for the fruit 

85. The hind-quarters of an ox weighed 375 pound 
each ; the two fore-quarters weighed 621 pounds ; th 
hide and tallow, 112 pounds; what was the entir 
weight ? 

86. A merchant bought three pieces of cloth. Tfa 
first measured 37 yards ; the second, 41 yards ; th 
third, 29 yards : how many yards in all the pieces ? 

87. He sold the first piece for 29 dollars, the secoQ 
for 37 dollai-s, the third for $19: how many dollars dii 
he receive for all the pieces? 

88. Henry and James were playing marbles. Heni; 
won in the first game 43, in the second, 57, and in th 
third, 156: how many did ho have when he finished? 

89. A father divided his money among his four son! 
giving each 2,087 dollars : how much was he worth? 

90. By selling a farm for 8!l,384, I lost 18976: wha 
was the cost of the farm ? 

91. Of three flocks of blackbirds, the first containe 
8,467 ; the second, 4,171 ; the third, 3,741. A boy fire- 
into the flocks, and frightened away 3,414: how man 
did the flocks contain before they were fired Into ? 



S11 



92. A man depoailed $341 in a certain bank on Mon- 
day, and drew out $314 ; on Tuesday lie deposited 1 
^693, and drew out $574 ; on Wednesday he deposited 
$674, and drew out $513 : how many dollars did lie 
deposit in the three days? 

93. How many ilollara did he draw out in the three 
days? 

94. If Henry can count 5,389 in one hour, how 
many can he count in nine hours ? 

95. I paLd $1,655 for flour, $1,4T3 for pork, $1,342 
for beef, $187 for sugar, $134 for cheese : how much 
did I pay out in all ? 

96. I paid away $39*3 in gold, $574 in silver, and 
•413 in currency, and had ^13 left: how many dollars 
hftd I at first ? 

9T. I bought 730 bushels of potatoes, of which I 
Bold 396 bushels ; I then bought 1,341 bushels, of which 
I I 8otd 387 bushels: how many bushels did I buy in 
[ all? 

98. My father gave me $347, and I earned $395; he 

then gave me an amount equal to the -sum I earned ; 

laftenvard I earned $346. How much did my father give 

How much did I earn ? How much did I have 

naU? 

, My father had $2,380. He gave me $278, and 

f sister #467; he then bought me a farm foi 

, and my sister a horse, for which he paid $347. 

r much cash did he give us? How much prop- 

, With my money 1 bought a cow for $45, five 
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Bheep for $33, and had $200 left : how much did my 
father give me ? 

101. By selling a farm for $6,479, the owner lost 
$2,734: what did it cost? 

102. A man sold 327 buahels of com for 296 dollars, 
486 hushels for $329, and 320 for $211 ; this amount 
lacked $437 of what it cost him : what did it cost? 

103. A lady went shopping, and bought some calico 
for 96 cents, some lace for 70 cents, some pins for 20 
cents, and had 380 cents left : how much had she t 
she started ? 

104. Two boys started from the Bchoolhonse ; one 
went north 76 rods, and the other went south 125 rods: 
how far were they then apart ? 

105. John and Henry started from the same place. 
John ran north 25 rods the first minute, and 27 rods 
the next minute; Henry ran south 23 rods the first 
minute, and 24 rods the next minute. How far did , 
John riui north ? How far did Henry run south ? 
How far were they apart at the end of the second 
minute ? 

106. John stood in the achoolhouse door, and shot a 
arrow from his cross-bow 20 yards up the road ; a littlfr 
hoy from the schooUiouse brought it to him: how &t 
did the boy run to bring it to John? 

107. He then shot two arrows ; one up the road IK 
yards, and the other down the road 22 yards: how t 
must the little boy go to bring them to John ? 

Review. — Wliat Is tlie dUrerance between » unit and a nDmbur? (1, S.) 

.mlnnlB nninher? (3, 4.) What is tlie nis of ftrithmotiu? (fl) WbM U 
eace between tbe Amble utd tiie TlJnuaii nnUitlan? (B, 9.) Between 
• mill tba local vnlae ol li Sgare? (10, U.> 



108. Henry lends $913 to Thomas, $473 to Samuel, 
$576 to Theodore, and has f576 left : how many dollars 
had lie at first ? 

109. A man was 37 years old when his son was 
born : how old will he be when his son is 59 years old ? 

110. Marcus had *347, and Oren had $576 more than 
Marcus : how many dollars had Oren ? 

111. Lillie had 17 roses; Laura has 11 more than 
Lillie, Charles has 18 dahlias more than Laura has roses, 
and Jennie liaa 14 dahlias more than Charles : how 
many dahlias has Jennie ? 

112. Henry's purae eonttiins 329 cents ; Edward's 
contains 43 more than Henry's, and Henry's contains 
as many cents as Sarah's, lacking 94 cents : how many 

aits does Sarah's purse contain ? 

1 113. Mary bought a pencil for which she gave 95 
ait« ; Maude bought one for which she gave 13 cents 
(ore than Mary; and Maude's pencil cost as mnch as 
e's, lacking 23 cents : what was the cost of Jane's 

IbdcU? 

united states curkency. 

""114. Add $3.14, $2.17, $9.84, and $1.37. 

115. Add $3.14, $0.39, $0.67, and $1.67. 

116. Add $14,132, $31.47, $36,213, and $21. 

\ 117. Add $46,141, $2.13. $6.17, $0,234, and $31.64. 
I 118. Add $21, $0.21, $0,021, $0,002, and $0.02. 

119. Add $30, 50 cents, 40 dollars, and 6 mills. 

120. Add 30 cents, 2 dollars and 2 cents, 2 cents and 
i mills. 

121. Add SO cents, 50 dollars, 3 doMaxa aa!^.\^ -yes**,. 



82 ADDTTIOll. 

Bbeep for i33, and had $200 left : how much did m 
father give me? 

101. By selling a farm for #6,479, the owner los 
$2,734 : what did it cost ? 

102. A man sold 327 bushels of com for 296 dollar 
486 bushels for $329, and 320 for $211 ; this amour 
lacked $437 of what it cost him : what did it cost? 

103. A lady went shopping, and bought some calic 
for 96 cents, some lace for 70 cents, some pins for 2 
cents, and had 380 cents left : how much had she whe 
she started ? 

104. Two boys started from the schoolhouse ; oe 
went north 76 rods, and the other went south 125 rodg 
how far were they then apart ? 

105. John and Henry started from the same plac* 
John ran north 25 rods the first minute, and 27 roc 
the next minute ; Henry ran south 23 rods the fir^ 
minute, and 24 rods the next minute. How far di 
John run north ? How far did Henry run south 
How far were they apart at the end of the secon 
minute ? 

106. John stood in the schoolhouse door, and shot a 
arrow from his cross-bow 20 yards up the road ; a litt 
boy from the schoolhouse brought it to him : how fi 
did the lx>y run to bring it to John ? 

107. He then shot two arrows; OBe up the road 1 
yards, and the other down the rond 22 Tmids: how fj 
must the little lx)y go to briiur A^at to idm ? 



RKviEW.-Wbat is Um diirenmc^ lnjt w wi m 
Between a concrete and an ahfctract w«in)«R-r ^ Ji.^ 
denominate number? (:t, O Wliat is ttie w» «r 
di/Ference between Uie AxidAt tGaii tte Imhb 
simj^le and Um local \itee<st%«cn%') Ci^'O^ 
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108. Henry lends $913 to Thomas, $473 to Samuel, 
$576 to Theodore, and has $576 left : how many dollars 
had he at first ? 

109. A man was 37 years old when his son was 
bom : how old will he be. when his son is 59 years old ? 

110. Marcus had $347, and Oren had $576 more than 
Marcus : how many dollars had Oren ? 

HI. Lillie had 17 roses; Laura has 11 more than 
Lillie, Charles has 18 dahlias more than Laura has roses, 
and Jennie has 14 dahlias more than Charles: how 
many dahlias has Jennie ? 

112. Henry's purse contains 329 cents ; Edward's 
contains 43 more than Henry's, and Henry's contains 
as many cents as Sarah's, lacking 94 cents : how many 
cents does Sarah's purse contain ? 

113. Mary bought a pencil for which she gave 95 
cents ; Maude bought one for which she gave 13 cents 
Diore than Mary ; and Maude's pencil cost as much as 
Jane's, lacking 23 cents : what was the cost of Jane's 
pencil ? 

UNITED STATES CUREENCY. 

114. Add $3.14, $2.17, $9.84, and $1.37. 

115. Add $3.14, $0.39, $0.67, and $1.67. 

116. Add $14,132, $31.47, $56,213, and $21. 

117. Add $46,141, $2.13, $6.17, $0,234, and $31.64. 

118. Add $21, $0.21, $0,021, $0,002, and $0.02. 

119. Add $30, 50 cents, 40 dollars, and 6 mills. 

120. Add 30 cents, 2 dollars and 2 cents, 2 cents and 
** nills. 

^21. Add 50 cents, 50 dollars, 3 dollars and 16 cents. 



122. Add $1.14, 5 dollars and 5 cents, and 13 centa 
and 2 mills. 

123. Add 49 cents, 4 cents and 9 mills, and 9 mills. 

124. Add 6 dollai-a and 6 mills, 4 cents, 2 mills. 

125. $i3 + $25 + $1.30 + «21.303 -\- $0,004 = how 
inuch? 

126. $37 + $41.30 + $13.13 + $2.4G + $0.13 4-Sil,91S 
= how mncli ? 

127. Add 5 dollars, 50 contp, 5 cents, and 5 mills. 

128. Add 30 dollars, 30 di)lib,rs and 30 cents, 30 cento 
and 3 mills. 

129. Add $50, 25 cents, 1 dime, 1 cent, and 1 mill. 

130. Add 1 eagle, 1 dollar. 1 dime, 1 cent, and 1 mill. 
181, What is the cost of the following items: S 

wagons for 312 dollars and 6 cents, 4 horses for 987 
BoUai-s, 1 wheelbarvow for 3 dollars, 9 ploughs for $85: 
tad 4 cents, 2 pigs for $2.25. 

132. What is the cost of the following items : 1 gallon 
of molasses for 38 cents, 1 jjonnd of cheese for 13 cents, 
S pounds of huttet for 1 dollar and 30 cents, 41 pounds 
of coffee for 25 dollars, 19 gallons of vinegar for ^ 
dollai's and 30 cents. 

133. A farmer bought a cow for wliicli he paid 
dollars, a horse for which he paid $104.31, a wagon for 
which he paid 85 dollare: how much did the whold 
cost? 

134. Mr. D. Spring sold farmer Mahan 1 caddy of 
tea for -$7.38, 9 yards of cloth for $27.10, a plough 



Kbvicw. — Give the cnlo tor notatioH. (15.| Fori 
radillilon. |^8.) Haw la odjllluii proved? Pliueoi 
lue oC Um aiga of addlUou. (IS.) The lAgu o( e 
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9 doUnrs and 16 cents, a harness for 21 dollars, 16 cents 
anil 5 mills : , what was tlie amount of the bill ? 
L^13.5. A man is indebted to A $3.41, to B *6.14, to C 
^■tel.39, and to D 13 dollars and 5 cents: bow ranch 
^H^s )ie owe them ? 

^ 136. Paid *4.37 for a hat, «1.3.13 for a coat, $5.62 for 
' pair of boots, and 98 cents for nn umbrella : what was 
. Iiaid for the whole ? 
I 137. One day a toll-gate keeper received $17.16 ; the 
i, two days, $13.27 each : how much did he receive 
Hte three days? 

, A fiirnjture-dealer sold a waslistand for 46,50, 
ftbureau for 11 dollars and 13 cents, and 3 rocking- 
JBhs for W.37 each : for how much did hu sell them all ? 
|139. A man received .f39.40. He paid *1.342 for 
r, *3.171 for sugar, *0.124 for meal, and $0,137 for 
lit: how much did he pay out in all ? 
■140. A mat! bought a village lot for 325 dollars ; he 
i it so as to gain 16123.416 : for how much did he 
Uit? 
|141. I bought a hat for $3.28, a coat for 11 dollars, 
d a pair of boots for 13 dollars : liow much did I pay 
* them ? 
f 142. I bought 340 bushels of potatoes for $75, 68 
ihela of corn for $39.20, and 112 bushels of wheat for 
^7.243 : how much did all cost ? IIow many bushels 
Jlbuy? 

p43. Bought 16 l!is. of sugar for 187 cents, 17 lbs. of 
) for 273 cents, and 34 lbs, of -rice for 357 cents: 
r many cents did I give for all ? How many dollars 
R centa ? How many pounds did I buy ? 

'. A bojhoitght 13 oranges lotST cctaXa, ^VXeovcM. 



36 ADDITION. 

for 87 cents, 19 apples for 16 cents : how many cents 
did all cost? What number of oranges, lemons, and 
apples had he, counted together? How many oranges 
and lemons, counted together ? 

145. Thomas W. Scudder bought a city lot for $125. 
He built a house worth $538.76, he spent $38.26 for 
fencing, he then sold it for $189.72 more than the whole 
cost : for how much did he sell it ? 

146. 43 + 971 + 1,893 + 12 + 4 + 8 = how many ? 

147. $27 + $36.48 + $3,946 + $4.21 = how much ? 

148. $0.27 + $3,648 + $39.46 + $0,421 = how much ? 

149. $0,027 + $0,364 + $3946 + $0,042 = how much ? 

150. $0,002 + $3648+$3946 + $i21 = how much ? 



ANALYSIS OF SECTION H. 

Addition. 

1. Illustration. 

2. Definition. 

3. Signs. 

4. Axiom. 

5. Pboblem. 

(a.) Abstract Problem, 

Process. 

Analysis. 

Rule. 
(6.) Cdncrete Problem, 

Simple. 

Complex. 

Formula. 

Analytical St«p. 

Analysis. 




I In this picture the boys hiive a skating-party. There 
fere at first 15 boys ; but 6 of them, becoming tired of 
lie fun, have started for home : how many : 
1 Of- those who remain, 2 have no skates: how many 
ptve skates ? 

L Of those who have skates, 1 is just putting on hia 
Ktites; how many have their skates on ? 

f the boys who remain, all but 2 are standing: how 
lany are on their fet-t ? 

I of the boys started for home, leaving 9 on the 
: how many more stay tliaii go ? 

Tliis uklng o£ one number from aiiotlier, or lAking away a part to 
And how many are left, is called sufilraclujii, a.&4 ia \>ist 'CttB ' 
~ttfuttlag things together, or addition. 



88 SUBTRACTION. 

31. Sfibtrartion is the process of finding the 
difference between two numbers. 

32. The S9ibtrahe9i4l is the number or part taken 
awav. 

33. The Jfifiueiul is the number from which the 
9vhtrahend is taken. 

3-i. The Remainder^ or I>iffereitce, is the part 
of the minuend left after the subtrahend is taken away. 

33. The Siff9i of Snbfrtirtiodh is a short hori- 
zontal line ; thus, — . It is called miniLS^ meaning leas ; 
and, when placed between two numbers, it denotes that 
the second is to be taken from the first ; as, 6 — 4 = 2. 

36. The axioms used in subtraction are, — 

1. TlungB can he subtracted from like things only. 

2. If two numbers arc equally increased or diminished^ 
their difference will not be changed. 

37* Analysis of Subtraction. 
1. Problem. — Find the difference between 3027 
and 1538. 



PBOCESS. 

Subtraction, Proqf. 

3027 minuend. 1533 subtrahend. 

1538 subtrahend. 14S9 difference. 



1489 difference 3027 sum = minuend. 

2. Analysis. — (1.) For convenience, write the subtrahend under 
the minuend, placing units under units, tens under tens, &c. 

(2.) For convenience, begin to subtract at units; thus, 

(3.) 8 units cannot be taken from 7 units ; but one of the 2 tens can 
be changed to units (1 ten == 10 units), and 10 units and 7 units are 17 
units. 8 units from 17 units leave 9 units, to be written in the place 
of units. 

(4.^ As one of the 2 tens has been used, only 1 ten remains, from 
wJiicb 8 tens cannot be taken. Take 1 from the next significant 



anil 



SUBTRACTION. 39 

of Uie minuend (wbicli, In this ca?e. is 3 lliim^ands), 1 thoiisunil 
10 hundreds; of tlie 10 hundreds taliC I liiindred = 10 lens; 10 tens 
1 teii are 11 tens; 3 tens Irom 11 t^ns leave 8 tans, to be writleu iu 
place of tens. 
(5.) 5 hundreds from I) hundreds leave 4 hundreds. 
(G.) I thousand [ruin 2 thousands leaves 1 thousanil. 
3. CoNcLuaios. — Therefore, 1533 subtracted from 3027 leaves 
a remainder. 



meg] 

Ket 
II, 
act 



4. RCLE. — I. Write the numherg so that the units of 
the guhtrahend shall stand under the units of the minuend, 
e tens under the tens, ^c. 

II. Begin at tlie ri</ht hand, and, if it can he done, suh- 
b'ac-t each fii/uru of the subtrahend from the figure above 
it, and write the result underneath. 

III. If any figure of the subtrahend is greater than 
the corresponding figure of the minuend, add ten to 
the figure of the minuend before subtracting. In this 
ease, make the next left-hand figure in the minuend ONE 

|f£88, (_or the next left-hand figure in the subtrahend one 
brenter.) 
I 5. Proof. Add the difference to the subtrahend ; and, 
pf the sum equals the minuend, the work is correct. 
' 38. Some prefer the following analysis : — 
add 



I t heir 

wi 



ASA1.Y81S. — (I.) As a units cannot be taken from 7 units, 3SB7 
add 10 ujitts to the 7, making 17 units : 8 units from 17 units 2038 
leave 9 units, to be written in tbe place of units. 

(2.) Since 10 units have been added to the Tniiincnd, add 1@D 

their equal, 1 ten {Axiom 2,86), to the subtrahend. I ten and 3 tens 

4 tens: 4 tenii fruni D tens leave 5 tens, to be writtcu in the lAace 



(S.) As Qbundrcds cannot be taken from 8 hundreds, add 10 bun- 
tn tlie 8 hundreds, making 18 hundreds; S hundreds Irom 18 
hundreds leave 9 hundreds, to be wiitten in tbe place oC htindreds. 

(4.) Since 10 hiuidreda liave been adiled to tbe minuend, add their 
equal, 1 tlionsand, to tlie subtrahend: 2 tbous&wds 3,i\i]. 1 UujvukoA. 

SIboasaJid; 3 thousimda from 3 thoHsa,Ti4a \ca.\« ■tto\\\\'a?. 
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DRnX CABD EXEBCKEB. 

Table 1.. T/iotaand'. Table IT., Thousand*. 

Eiercise I. — 51B433 minuend, Exer. XUI. — 944444 minuend. 
II. — 885973 " XIV. — 955555 " 

liL — 8as9« " XV. — »jouoa " 

IV. — 098998 " XVI. — 977777 

v. — 687789 " XVIL — 988888 " 

VI. — 889T87 " XVni. — 1)9000» " 

Table II., Thotmandg. Table II., ThougaatU. 

Exer. VII. — 008191 minuend. Exer. XIX — 1000000 minueafl 
VIII. — 809081 " XX. — 102M01 " 

IX. — 9080SO " XXI. — 2413021 " 

X. — 911111 " XXIL — 1010201 " 

XI. — 922222 " Table II., BUliojis. 

XII. — 9:13333 " XSIII.— 9381908191 " 

XXIV. — 9503403916 " 
Table II., Billionii. 
Exer. XXT. — Find difference of A anil B, B and C, CandD, A^ 
Table I., TliousaniCn. i 

Exer. XXVL — Find difference of A and B, B und C, C and D, A 

Exer. I. — S973.864 minuend. III. — «846 minuem 

n. — «734.001 " IV. — $800 " 

V. — Find difference of A and B, B and C, C and D, Ac 1 
VL — Flud difference of A and C, Band D, C and E, Ac, J 



DIEECTrONS FOR DSE OP DRUJL CABD3. 

EsEacistt 1. — First Series of Twkntv Puoblehs (Tablk] 
Urits' ANn Thochantis' Period). Copy and subtraut the numb 
oppoaiw eiLcL letter from 579438; thus, 

Example (1). Example (2). 

579438 579438 

A. 242022 B. 442202 



Ans. 337410 Ans. 137238 

XS. — See Exercises above for minuendx. 
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PELTKR-S 




^B 


^TllTHMETICAL DRILL CARDS. 


~ 


TiBIE L 




TABLE n, 




TABLE m, 




nil, MB, 




_B.ME TlOl. Ullli. 




Dolllti. Ctl. 1. 


519,438 




9',381,908,191 




6,319.43 4 




242,022 


A 


8,448,646,446 


A 


3,402 cts. 


442,202 


B 


6,688,286,466 


B 


1,811 m. 




442,200 


C 


868,424,246 


C 


60 dol. 


240,220 


D 


606,486,644 


D 


403 cts. 




402,222 


E 


428,664,246 


E 


10 dol. 




331,110 


F 


75,351,535 


F 


121 m. 




303,211 


G 


73,735,353 


G 


8 cts. 




311,121 


H 


53,533,353 


H 


195 dol. 




342,221 


1 


63,131,533 


1 


2,000 m. 




221,121 


K 


33,713,655 


K 


715 dol. 




550,112 


L 


29,036,632 


L 


86 ols. 




404,201 


M 


19,241,747 


M 


7 dol. 




040,121 


N 


9,866,474 


N 


9 m. 




443,121 





9,673,342 





8,189 cts. 




552,232 


P 


9,477,773 


P 


908 m. 




248,110 


Q 


8,347,544 


Q 


4,003 cts. 




152,231 


R 


887,744 


R 


500 dol. 




435,112 


S 


347,654 


S 


6,001 cts. 




543,121 


T 


281,263 


T 


2,100 m. 




1^2,301 


U 


187,602 


U 


6,000 cts. 




ft-.. 


xr CO 


(aJiiJTig the answers 


tfl \\\e 


^ro\Ae«va OTi -Ca 




^Vcinf maj 


be o 


Caiiied by mail, by u 


idVMS 


l\ft ftve ^%ita\vficira». ■ 



42 BUBTBACTION. 

ORAL PROBLEMS CONTAINING BUT ONE ELEMENTS 

QUESTION. 

1. Henry had 50 apples, he gave 30 of them 
Charles : how many had he left ? 

Formula. — 50 apples- 30 apples = 20 apples. 

Analysis. — Henry must have had left as many apples as 
difference between 50 apples and 30 apples, or 20 apples. 

2. James is 80 years old, his son is 50 : how m 
older is James than his son ? 

3. One bag contains 80 pounds of wheat, anot 
bag contains 60 pounds : how many more pounds d 
one bag contain than the other ? 

4. There are 109 scholars in a school ; 81 of them 
girls : how many boys in the school ? 

5. A farm is worth $896, and a house is worth fl 
how much more is the farm worth than the house ? 

6. A man travelled 890 miles ; in returning, he tr 
elled the first day 60 miles : how far had he yet to trav 

7. Mary went shopping with 120 cents, and, wl 
she returned, she had only 80 cents left; how mi 
cents had she spent ? 

8. A cistern which holds 110 gallons was full in 
morning, but at night there were but 30 gallons remj 
ing : how many gallons had leaked out? 

Substitute the following numbers in the above examples : — 

Example 2. 93 and 42, 76 and 54, 84 and 65. 

3. 74 and 33, 120 and 60, 121 and 75. 

4. 108 and 76, 97 and 55, 101 and 47. 

5. $4a3 and $62, $372 and $49, $100 and $76. 

6. 89 and 43, 78 and 69, 146 and 97. 

7. 133 and 28, 67 and 34, 15S aivd 73. 



ti 



// 



8. 150 and 73, 100 and S4, 150 md ^A, 
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UNITED STATES CITEBENCT, 

. Charles had $2 ; he gave 97 cents for a knife : 

W many cents had he left ? 




I. SusaQ had 200 cents; she spent 46 cents: how 
fiDj cents had she remaming? How many doUara 
p. centa ? 

. A boy had 100 dollars ; he gave away 97 cents : 
w much money had he left? How many dollarr, and 

4. A man had 10 dollars ; he spent 6 cents : how 
much had he left ? 

5. A little girl had S1.50; she bought a book for 80 
Mnta: how much money had she left? 

6. A woman went shopping with $B.50 in her purse ; 
On her return she had only 80 cents left: how much 
^ she spend ? 

7. A man went to market with a 5-dollar bill ; on his 
fstum he had a 2-dollar bill, and 54 cents in change: 
how much had he spent ? 

8. A boy bought a sled for $1.45 ; he sold it so as to 
lose 86 cents: for how much did he sell it? 

SiibstlUite llie following nuiiibera in tlve nboye examples; — 
Example 1. $3 and 55, $2 and 37, $2.30 and 00. 
'" 2. 108 and 54, 79 and -TO, 135 and 77. 
100 and 67, 100 and 100, 10 and 10. 
40 and 40, 20 and 20, 5 and 5. 
t2.20 and 30, »6 and BO, CI.IO and 30. 
4 dollars and 40 ccnln, $;1.5a and 07 cctiU. 
JO-dolUr bm and 3-doUar b\U. TO cenW. 
a. »i30 and 75, $1.67 and 5S,¥d.S0a.nift4. 
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WRITTEN EXERCISES. 

1. A man who had a farm of 623 acres gave his son 
186 acres : how much land had he left ? 

2. In a certain school-district there are 389 children 
of school age ; of these only 297 attend school : how 
many do not attend school ? 

3. A grocer receiving an order for 386 barrels of beef 
has only 275 barrels on hand : how many more barrels 
will he require to fill the order ? , 

4. In a certain town, 435 men were drafted for the 
army, but 167 were rejected by the examining surgeon : 
how many passed examination ? 

5. A market-gardener in one year received $3,730 for 
fruitj and vegetables, and his expenses were 2,134 
dollars : how much were his profits ? 

6. I have $374 in the savings bank .• if I draw out 89 
dollars, how much money shall I have left on deposit? 

7. A merchant sold for $1,034 goods which cost him 
989 dollars: how much did he gain by the transac- 
tion? 

8. Henry has 197 marbles less than John, and John 
has 200 : how many has Henry ? 

9. The sum of two numbers is 25, one of the num- 
bers is 17 : what is the other -^ 

10. Tlie difference of two numbers is 34, the greater 
is 97: what is the less? 

11. A farmer has 7,012 sheep, and as many lambs, 
lacking 749: how many lambs has he? 



Review. — Wliat Is a unit? (I.) Name a number. (2.) When is a concrete 
number called denominate? ^4.^ wu-nt 19 tiie difference between a concrete and 
BJi abatmct number? (3, 6.). rithmfttki^ txeaX? (j^.*^ 
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12. Joseph has 513 cents, and Jerrie as many, lack- 
bg 213 : how many cents has Jeri-ie ? 

13. The sum of two numbers is 13,416, and one of 
tbe numbers is 4,137: what is the other? 

14. The sum of two numbers is 5,416, the greater of 
^tht! numbers is 4,134 : what is the less ? 

: 15. The sum of two numbers is 13,416, the less is 
B,147: what is the greater? 

16, Our national independence was declared in the 
J'ear 1776 : how many years from that time to the close 
of the war in 1815 ? 

17. The war of the Revolution broke out in the year 
m76: how many years to the breaking-out of the war 
W Mexico, ill 1846 ? 

T.8. America was discovered in the year 1492; how 
••liiny year's from that period to the lauding of the pil- 
ffriins, in 1620 ? 

19, The mariner's compass was invented in Naples, 
190 years before America was discovered, in 1492: in 
^"liat year was the compass invented ? 

20, Bonaparte was declared emperor in the year 
*S04, at which time he was 35 yeai-s of age: in what 
year was he born ? 

21. Sir Isaac Newton was horn in 1642, and died in 
1727: how old was he when he died? 

22. Gunpowder was invented by Schwartz, in the 
year 1330 : how long was this before the invention of 
printing, which took place in the year 1441 ? 

' " , 23. What number is that which, taken from 2579, 
J leave 1307 ? 

anj meUiods of notation iu <»nitvnou uwl ? -^ ^ixiA *3f« 
intatlon, niitt give tlio valae ot eac\i. ;,%;) ■W\i»\\\i'«.*'C«* 
'■jrfmplfl value? (ID.) Wlieii nlocBl-valuBt (,U-"l 'RwA'WiiiB ■»«■■««- 
': (lx.> Ill^cllatratlodothao^dBt»^all»o.»\«I^l«■'«»>»'' 
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24. If the reminder ia 15, the subtrahend 29, what 
the miQuend ? 

25. Supposing a man to have been 80 years old in 
1854, in what year was he born? 

f. There are two numbers whose difference is 876, 
the greater uuraber is 1673 : what is the 

27. What number is that, which, taken from 3,795, 
will leave 473? 

i. How long time will elapse between the years 
1874 and 1892? 

). What number is that which, if added to 789, 
will make 1637. 

). One of two numbers is 387, the other is 673 
what ia their sum? 

31. One of two numbere is 387, the other ia 673 1 
what is their difference ? 

32. The minuend is 3,917, the subtrahend is 413t, 
what is the remainder? 

i. The subtrahend is 4,167, the remainder is 413: 
what is the minuend ? 

34. 38 thousand 24 less 3 thousand 40 are how many ? 

35. 3 thousand 47 less 583 equals what? 

36. 46 thousand and 6 lesn 3,413 equals what ? 

37. 25 thousand hss 3 thousand and 3 = what ? 

38. 163 thousand less 46 thousand 213 = what ? 

39. 327 thousand 147 leas 25 thousand 25 = what ? 

40. 439 thousand lesa 4,712 equals what? 



ITTEW— What la ■ ralB? (U.) Boolto the nilo for iiolation. (10. 
ioiL (IE.) DeUne addition. (IT.) What la mciuiit Uf the hqiii of t' 
.nninlwrii. (IB.) nioatratelhtgigii ot sddilioii. (IB.) 01 equality. (20.) 

a of the doIloF-Btgn. (Zl.) Wliat la aii Bxloni ? (22.) Give tile aii 
Clou; ill subCraftioii. I2S, 36.) Define & pcoXAam. t^.\ A. simple 
tuiaiplei: pioblam. (iS.) 
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41. From $806 take $41.30. 

42. From $100 take m.51. 

43. From f J89 take .3iO.G43. 

44. From *52.60 take $1,234. 

45. From *327 take $21.34. 

46. From *345 take S62.13. i 

47. From 95 Jollai-s take 95 cents. 

48. From 100 dollars take lOO ceuts. 

49. From 10 dollars take 10 centa. 
60, From 10 cents take 10 mills. 

51. From 1 uetit take 1 mill. 

52. From $3.20 take 1 cent and 1 mill. 

53. From $2,413 take 20 cents and 2 milla. 

54. From $f».1.34 take $3.37. 
65. From 58 doUara take $1,334. 

56. From 97 dollars take 3*21.213. 

57. From 12 dollars take $3,713. 

58. A man pnrchased a yoke of oxen for $78, a cow 
for 26 dollar.-? and 50 eenta : how much more did ke 
give for the oxen than for the cow? 

59. A man huys a horse for $97,50, and gives a hun- 
dred-dollar-bill : how much change should he receive ? 

60. How much must lie added to $60,039 to make 
the sum 1 thousand and 5 dollars? 

6L How mmih must be added to 38 dollars 79 cents 
to make the sum 100 dollars aud 3 mills ? 

62, A man bought a pair of oxeu for $100. and sold 
them for $75.376 : did La make, or lose ? aud how much ? 
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63. A man starts on a journey with a hundred dol- 
lars ; he spends 87 dollai's, 87 cents and 5 mills : how 
much has he left ? 

64. How much must be added to $40,173 to make 
100 dollars ? 

PROBLEMS CONTAINING NOT MORE THAN TWO ELE- 
MENTARY QUESTIONS. 

Problem. — Sold a cow for $20, a calf for $12 ; re- 
ceived in pay $19 ; how much was still due ? 

Formula. — 1. $20 +$12 = $32. 

2. $32— $19 =$13. Ans. 

Analytical Steps. — 1. Find the amount for which the cow and 

caJf were sold, 
2. Find the amount due. 

The analytical steps should be given in the analysis of every 
problem. 

65. A fiirmer bought a horse for $87, and a wagon for 
$50 ; he exchanged both for two yoke of oxen worth 
$200 : how much did he gain ? 

66. A man bought a yoke of oxen for $97 ; their 
keeping cost $13 ; he sold them for $125 : did he gain» 
or lose ? and how mucli ? 

67. A box of raisins was bought for $7, a firkin of 
butter for $28 ; both were sold for $40 : how much was 
gained ? 

68. A jeweller bought a watch for $36, a chain for 
$36; he sold both for $175: how much did he gain by 
the bargain ? 

69. Henry and George started from the same place, 
and travelled in the same direction. Henry travelled 

JdO miles, and George 78 : how far^apart were they ? 
T'O. Two boats sail from tl[ie saoi^ i^V3^^^*dsA\\L \3aA 




SCBTRAOTION. 49 

3 direction. One sails at the rate of 190 miles a 
day : tile other, at the i-ate of 97 miles : how far apart 
will they be at the einl of tlie day ? 

71. A father is 90 years of age, and is 37 years older 
thiin his eldest son : how old is his son ? 

72. James had 40 centji; he paid 12 cents for a 
wliislle, and 25 cents for a knife : how nianv had he 
left? 

73. Arthur had 97 nuts in a basket; lie put 12 of 
them in one pocket, and 13 in the other: how many 
were left in the basket? 

T4. A schoolboy paid 56 cents for an atlas, and 30 
cents for an arithmetic ; he gave the shopkeeper a 
dollar-liill : how mueli change should he receive ? 

75. A di-over bought 190 sheep of three fai-mei-s ; he 
bought 27 of the fii'st, 28 of the second: how many 
"lid he buy of the third? 

76. Lillie had 9 oranges, her mother gave her 11 
fore, and her father enough to miike 40 : how many 
Old iier father give her? 

77. A man had 88 dollara, and gave 28 dollars for a 
WW, and 14 dollara for a eidf : how much mouey had he 
left? 

78. A mail bought one ban-el of pork for $18, and 
another for $17 ; he sold both for !S46 : how much did 
tfi gain ? 

79. George spent 19 cents for candy, and 17 cents for 
fruit: how much more will he have to spend to make 
fiO cents. 

80. Two men bought a hoi^e; the one paying 110 
ll^lhu-tf, aad- tht: otlier 25 dollais less: how much did 
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81. A man sold a firkin of butter for 17 dollars, 
cheese for $19 ; he received in payment 4 barrels oj 
flour worth $30 : how much remaius due ? 

82. Solomon gave 13 cents for aome oranges, 27 cent 
for some cake, and had 47 cents remaining : how mud 
had he at first ? 

83. Stoddard at a game of marbles won 13, and the] 
lost 25, after which he had 17 remaining: how mail' 
had he at first ? 

84. A farmer bought a horse for $67, and exchanga 
it for a yoke of oxen, which he sold for $87 : how muc^ 
did he gain by the transartioa ? 

85. A box of raisins was bought for 5 dollars, a firku 
of butter for $18 ; both were sold for 20 dollars : hoi 
much was lost ? 

86. A drover bought some sheep for $40. some cattl 
for $130 ; he sold them all for $200 : what was his gain^ 

87. A jeweller bought a watch for $83, and a chaiJ 
for 15 dollars ; he sold them both for $105 : what vi 
his gain? j 

88. A merchant bought a hogshead of molasses fa 
$53 ; he paid $5 cartage : for how much must he sell j 
to gain $23 ? 

89. I liought a horse for 90 dollars, a can-iage for $75 
I sold them both at a loss of $37 : how much did 
receive for tliera ? 

39. A Parenfliesig () denotes that all the nun 
hers enclosed are to be taken as a whole, and that th 
same process is to apply to them all. Thus 14 — (3 -|- 4 
signifies that the sura of 3 and 4 is to be taken from \4 
CIS — — ("5 -f- 2) siguifies that the sum of 5 auc 
o be taken from the difference ot 1^ ani 4. 



f Saud^i 
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Peoblem. — Of a salary of *2,447, a mjin sptint 
8650.40 for rent, and $834.17 for family expenses : how 
much remained ? 



(a.) $2,447— t(Ei0.40— $834.n -8062.43. 
(6.) $2,447 — (6650.40 + t834.17)=S9e2.43. 
AsiL. STTa>s. — (a.) 1. Hnd ahaC wag left of ter paying rent ; (Aen, 
2. Find what ujok Iqft i;fter payimj fmnllg 

expenses. 



Note fob Teacher. — The attention o[ the pupil should be called 
I" ttle two melliiKis of iiiAviag problems of this I'loss. 

90. A boy had 378 cents; he gave 127 tents for a 
bonk, and 40 cents for a slate : how many cents had he 
reniaiuijig? 

91. A drover bought a drove of cattle for $6.843 ; 
be paid iit one time $462, at another time $413 : how 
much did he still owe ? 

92. A boy had 100 cents ; he bought an arithmetic 
costing 63 cents, and a slate which cost 30 cents, and 
gave the remainder for a sponge : what did the sponge 

*him? 

. I lent a man $13.74; he paid me at one time 
|IS7, at another S4.76 : how much does he still owe me ? 
4. A merchant bought 946 yards of calico ; he sold 
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137 yards to one person, and 673 to another: how 
many yards had he remaming ? 

95. A boy gave some nuts to his little brother and 
two sistere. To his brother he gave 125 ; to his elder 
sister, 13 less than to his brother ; and to his younger, 24 
less than to the elder : how many nuts did the younger 
receive ? 

96. A man had 4,832 sheep; on Monday he sold 
1,199, on Tuesday he sold 2,259 more : how many had 
he then remaining ? 

97. A man had 12,986 in cash. He bought a building- 
lot, for which he paid $341 ; a house, for which he paid 
$1,418 : hoAV much cash had he left ? 

98. A boy went to a store with a ten-dollar bill ; he 
bought an algebra, a history, and a chemistry for $3.83; 
on his way home he met a boy with a little carriage ; 
he immediately gave for it all the money he had left, 
excepting $2 : how much did the carriage cost him? 

99. A gentleman, having $7,564, deposited $4,319 in 
a bank, and spent $86 of the remainder: how much 
then remained? 

100. A boy had 374 cents ; he gave 37 cents for a 
dove, 90 cents for a rabbit, and 114 cents for a pair of 
pigeons : how many cents had he left ? 

Formula. — 374 — (37 + 90 + 114) = $1.33. Ans. 

Anal. Steps. — 1. Find the total amount expended, 

2. li^nd the amount remaining. 

101. Suppose a gentleman has an income of $1,597: 
if he pays $150 for taxes, and for his other expenses 
$873, hoAV much of his income does he save ? 

J0£, A farmer, having 554 sheep, sold 168, and then 
ought 896 more : how many haA Yie t\ieiL*>. 
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103. In a certain army there were 3,512 men ; in a 
battle, 513 of them were killed, 627 were wounded, and 
97 of them deserted: how many remained? 

104. A farmer, having 625 bushels of grain, sold to A 
97 bushels, to B 127, to 197, and gave 110 bushels t« 
the poor: how many bushels had he remaining? 

105. A mau travelled by railroad 372 miles, and 
started to return on foot. On the iirst day, he travelled 
35 miles ; on the second day, 43 ; on the third, 44 ; on the 
fourth day, he took the cars and came home : how many 
miles did he travel the last day? 

106. Since there are 60 minutes in an hour, how many 
minutes are there between 2 
o'clock and 4 o'clock ? 

107. How many minutes be- 
tween n minutes before 8 o'clock 
and 10 o'clock? 

108. How many minutes be- 
tween 25 minutes before 8 o'clock 
and 13 minutes before 12 o'clock ? 

109. How many minutes be- 
tween 28 minutes after 12, M., 
.md 26 minutes after 1. P.M.? 

110. How many minutes be- 
tween 47 minutes before 11, a.m., and 32 minutes after 
2 o'clock, P.M.? 

111. How many minutes between 39 minutes after 
4 o'clock, A.M.. and 42 minutes before 4 o'clock, P.M.? 

112. How long a time will elapse between .3 minutes 
befon? 9 o'clock, a.m., and 3 minutes after 3 o'clock, p.m.? 




Eeview.— Nnn 



'few at the parcnUiegfa, (39.) 



clion. (3T.) By the HiumA. -met^uA. Q 
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113. If a man's income is $1T5 per month, and he 
pays $25.38 for rent, $ii for provisions, and $18.25 foi 
other expenses, how much will he have left ? 

114. A man gave his note for $32,45 ; he paid at om 
time $7.80, and at another time $4,84! how mncl 
remained unpaid ? 

lis. A man paid $140.36 for a horse, and 165 dollan 
for a carriage ;.he afterwaids sold them for $300: di^ 
he gain, or lose, aud how tnueh? 

116. A flour-nierohant, having 700 barrels of floui 
worth $3,500, sold 278 Ijan^ela to one man for $1,078, 
aud 142 barrels to another for $542: how many barrel) 
had he left? How much had the remainder cost him? 

117. Three men liowght a farm for 9,840 dollars. Th( 
first paid $2,672.31 ; the second paid $3,089.40 ; and th( 
third, the remainder; how much did the third pay? 

118. A man bought a house for $1,500, and, haviaj 
expended 1315.46 for repairs, sold it for $2,000 : ho' 
much was his gain ? 

119. A man deposited 5,000 dollars in a bank. Ml 
drew at one time, $23.50 ; at another, $12.40; and, Rl 
tinolher, 737 dollars : how much had he remaining ii 
the bank ? 

1 20. A farmer bought a piece of land for $122.50 ; hi 
bought a second piece for $153.42, lacking $63.40: ho- 
much more did he pay for the first than for the second' 

121. A drover bought a drove of cattle of one farme 
for $361.11, a drove of a second farmer for $987. 
lacking $189.90 : how much more did lie pay for tW 

£rsi than for the second? 



^ 



SUBTRACTION, 66 

122, A boy had 33 cents given him to buy a slate 
and sponge. He paid 9 cents for his sponge ; and liis 
slate coat 30 cents : how much did h» owe for his slate ? 

123, If it costs a man $2 per day to support his fam- 
ily, and he receives $5 per day for his work, how much 
can lie save in one week ? 

124, A merchant bought 500 barrels of flonr for 
13,500; he sold 250 barrels for $2,000; how many 
barrels had he on hand ? 

125, Since there are 30 days in June, how many days 
will elapse between the 7th of June aud the 23d of the 
same month ? 

126, Since there are 31 days in May, how many days 
will elapse between the 9th of May and the 28th of 
the same month ? 

127, Having $1,937,60 in my possession, I wiyli to 
snow how much I mast add to this amount to bti able 
to purchase a farm valued at $6,741, and yet save 
to7G.34 for other purposes. 

128, A boy bought a sled for $1,48, and gave 87 cents 
for having it repaired; he sold it for $1.49: did lie gain, 
w lose, by the transaction ? and how much ? 

129, One man travels 67 miles in a day, another man 
follows at the rate of 42 miles in a day : if they both 
start fi'om the same place at the same time, how far 
apart will they be at the close of the day ? 

130, Bought 14 yards of cloth for $13.27, 5 yards of 
calico for $1.36, 12 pounds of sugar for $1,972, 4 pounds 
nf tea for $1.75 : what is the amount of the bill ? Paid 
a dollars, 75 cents, and 3 mills : !iow much is still owed? 

131, Bought 5 yards of ribbon for 79 cents, 6 yards 
.tape for 13 cents, 41 yards oi caVico lot^ ftkS3^«ss>, 
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23 yards of cloth for 18 dollars and 23 cents : wl 
the amount of the bill ? Paid two 20-dollar bills : 
much change shouM. be received in return ? 

132. Sold 5 bushels of corn for 3 dollars 87 < 
6 bushels of rye for 7 dollars 14 cents, 9 bushe 
potatoes for 3 dollars 17 cents, 11 bushels oal 
6 dollars 5 cents, 37 bushels of wheat for 35 do 
what should be received on the above bill? 
much does it lack of 100 dollars ? 

ANALYSIS OF SECTION UI. 

Subtraction. 

1 Illustration. 

2. Definitions. 

3. SiaN. 

4. Axioms. * 

5. Abstract Problems. 

(a.) Process, 
(b.) Analysis, 
(c.) Rule. 

6. Concrete Problems. 

(a.) Formula. 

(6.) Analytical Steps. 

(c.) Analysis. 

TEST QUESTIONS FOR EXAMINATION. 

1. What is a unit? Name a unit. Is a book a unit? A lioree? A he 
2» What is a number? Write a number on the blackboard. Show a 
of books. Can there be numbers of different kinds? Give an example. 

3. What is a concrete number? Write a concrete number on tlie blac 
Name five concrete numbers of diiferent kinds. Name five concrete nun 
the same kind. 

4. When are concrete numbers called denominate? Is 5 ounces a den< 
number? 3 horses? 5 dimes? 6 cows? 7 yaixls? 



Note. — It is important that one day in tlie week slioiild be apei 

review of tlie principles over which the class have passed during the otl 

days. The answers to these questions may be written on slate or paper in 

foa/ form, to be read as a dass-exendse, Bub^ect \a cx\Uc\&vu. by the < 



I i.bsttaet nmnber? Nnnio an aintnct nnmber. Wlutt in Ilia 

hiuilbun. Can 0110 nbstmct uumlwr bo gnHLtorlhcuL another? Wiito aji obfitnu^t 
liuihlwr oil Uie l>UcklH»nl. Write u concnte number on tJio blaiikbnuil. WbM 
Itf Uie dUfeniiicti betwetiu a iiiiiubcT uudaiiult? lanuiilt Jilwaydaiiuiubflt? la a 
uuiuberaJwiLyAsuult? Give «xiun[>loH oil tlu bLLC:kbaanL 

0. Of i^hat iloes HrttlimatlR treat? 

J, Wbat la nutation? Illuiierttte thu niaiuiliig nf imtallou. Give iiu axampls 
of ndi liictlnxl. WMch is tlie most ooonuiiJiitt? Wbj7 WIOiJi li iiliielly usBd 
iniuiUiiHBtl.!? Why? 

8. Wbntis the Bomaii iioUitlun? Wliy called Buinui? Wbiit characlun are 

lui Uie grcaWBt value'' WUeU the leiut? What Is the eileet ol roi-eatiui; a, 
iHWr? What b the etTect uf placing a loiter at tbe l«ft of imio of greater valae? 
Wbiiaf |>bLeitig A letter » ttie ri^t nf nne of greater valoe? When a ilii»h is 



■A^-slglit on the bbLckboanl in liomati uhaca 
UnunuiL To forty thoiisaiid and sigbt. Ten 
UiatniUHl and Ihree. Forly-aeveu thoniiaud and una. 

B. WbalisIJu) Arabionatatlou? Why so called? nrbal characteiB are nsed 
1> 1^ Arabic nolntioii? Uowmany? By urbal nams are nine of them aoma- 
a"i«ialleil? How nuoiyniHgla tblntp dpen each reproaeuL? Which, character 
Ut iu> lalue? How many naines has It? Which hi the uiual cuiuinon? Wliat 
^«{unBrepres»nt? iKaHgiire, oraeonibiiiatinnof Ujtiires.n iiiinibar? Why? 
VlaiiBtheiliiTenJiioebetWMua picture and a Uiiugf Wheuyau luoic at U|{ureis 

10. Wliat Is the abii|ihi value of a Ugnra? 

U, Wlmt is the local value? Ha» every di^t a simple value? Whan la tbs 
ilaple value tlie aama aa the kienl value? When are they dllllorent? In the 
inoiller 393, boiv many values has the Hjfun ttve? How many values has the 
Afore three. Doee Ita toeai value ehaDge ilA simple value? Doss it iucreasa it, or 
*<rciiBll? 

. IS. WlmlU numeration? Whatls apuiiod? How many eBUresliiaperind? 
VliU <s tlie name of tlie Orst period? Of tlie eecoiid period? OF tlie tliini 
PMoilr How many places in a period? Name tlie |wriod« frum dghl lu left, 
^iwa left to right. Write on the bUckbiMrd a uumber coataiulng four periods. 
^"d it. At which bsnJ do yoa oomiuanoB ta write a number? Itepeat Uts 
BlUMcatiiiii-Uble by periods, from riglitio left. Prom left to right. Wbatsliould 
bv done with a vaeant plaea in the period of a number? Write a number on the 
Idukboanl. each period of which has a vacant place. What slionid be dune 
*ltlivk«ut periods of a number? Write aimnibcron tbe blnckbaard liavlng a 
nouit (MTfud. WhatehoiiM be done with tha vacant left-hand places of theleft- 
Wid period? Toll howanumbertawritteu. TeU howa uoniberis rend. Hoir 
*n pujods nsaally Bef«m1ed in writing nunihen? 

IS. A digit in unils' pbice has how many Hniea Uie value of the same di(!it In 
*nUi' pisce? A digit iu Mils' phue lias how many times the value of tlie same 
^t hi units' ptiw«7 

14. What is a rule? Which is the more hnportant. — a ride, or an aiudpis? 
uaualysis? Wbf ueiolcB lutAVn ■fiOnnU^t ^&i* 
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tbe tutcbn sxpmn to tha pniril that mliH nru •Icdaci 
■n aiuljiU Is fur mora imponaiit xlian ■ rnlo ] 

15. Itadtfl lbs rule for iicrtntion. 

16. Kei:itB IbB rule lor iiuiueritUoii. 
n. Wlinl la addiUmi? Wlurt In iho Bret pmcesa in tiriUinietlB? JVotq 

Wliut U Iha iiexi ? Jfanirralimi. V/Tuit li \he next? Ailtlilum. 

18. WUat Li the buui of two or mora iiiimbeiB'' When t 

WbntlsUial'lciLlledr Of wUat nutiibeis Is ILo 14 Fompcaail? Ciui It bs I 
raledliito mora Uuui two pnitA? Wlilcti la the great^rr, — 1-1, or tlie rnim 
Ibe put* of 14? Wlmt is putUiig-logEllier Iwn orrnnca TinmberB Inlo on 

19llli3ll7 

19. Whnt IB tin i^i of uUlUon? \VllnE is a sign? IlIasttnlB Uie uH i 

9U. WLat la tha Bigii ot eqtialtt^? lUimtnta lis oie. 

81. Wlu>tIi>tlie<lo]liu--Blgii? llliuCrato iu use. 

gS. WliBtlsaniiiiom? What 1« meruit l.j " asell-avlileiit truth"? C 
■xloni baprovLHl? Caii It be UlustratailL' Uunitouisiievil to bo proved? 
Date at the blncklioanl the uioui ueeil hi ailiUllon. 

g3. Wliac hi u problem? What is meant hy Ibo BrUnUaii of a problem? 

». Whnt are sbiiphi probleiui ? How moiiy qnestioiia In a simple pnA 
BowmsnyiuBweraauibogireii? What 1» the meanluE of "comptoi"? 

as. What IH n complex problem? Can n cnmplex prublem liave mora 
oneelamantaiyqaeattou? Caii itlmve moretlum olio niiBwor? 

Sfl. What in an simlylloal step? How maiij iite|A can llietB be Inn ■ 
prohlem? Huw many In » complex problem ? 

87. Whntia Iheonlorol BolThigprubleinii? 

88. OlTB A EOmplelfl analysis of a pioUleni In addition, followlnE the 

31. Wbatls snlitractioii? What Is the proneas of taking T FroRi 14 CI 

32. Whnt is the enblrahenil? Which b- Uie grenler. — the snbtrshend, i 
mhinBna? Hnw sl.onhl [ha Mblmhenil ho writtm. ? Wliy? 



M. Whnl ta tlia rniiini Hilar? Wliicli la Uio grenter,- 
minnend? Cnn thoramahnlor bo lens than the snbtnilieml? Can U be pt 
What two nnmbeni aihleil logntherwlll give the minneml? WhntbiUMI 
enoe of two mimbets? How liosa the ililTeronie difTer f nn '" ^"~" 

Ihay always alike? If Ihe dlffBrence ami mlnnenrt Bra ^ven. h 
tiahniid be foiuiil? Whmi Iba ramuinilarniiil the snhtrahend ar 
the minuend ha fonnd? 

3S. 11li(Btnttelhe nseof thetiiRn In snhtracllon. 

ns. What ara the lulomii used lu sublnwlion ? Itlustnite 
Uaekboard. TheKcond 

37. G!vo n enmpleto nnslysis of an eiampla In sohtrartion bj 

as. Analyze un example by the setond maUiod. 
Sg. lUiatrata the toe of the psienUieali in orithmelic 




SECTION IV. 



MXJLTIPLICATIOIf. 



Is the above picture some men are engaged in builLl- 
ing a house. Three of the men are busy taking bricks 
from a pile, 3 others are carrying lumber, 3 are each 
•iMiyiug a hod of bricks up the ladder, while 3 brick- 
rera are placing the bricks in a wall. 
many men are at work ? 
iV many groups of 3 men each are there? 
'How many are 3 men and 3 men and 3 men and 3 
men ? How many 3"9 of men are there ? 

Each of the 3 men climbing the ladder has 10 bricks 
in Ilia hod : how many are 10 bricks -+- 10 bricks -\- 10 
bricks? How many are 3 tens counted together? 
In the building witli a flagstafE ave aome ■wmdo's'i. 
>u count them one way, you "ha^e ?> x(i'«& tS. ^\^- 
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dow8, and 4 windows in each row, or 4 windows ^ 
windows 4- 4 windows; but, if you count them ' 
other way, yoii liave 4 rows of windows, and 3 wiDdo<| 
in each rew, or 3 windows -|- 3 windows + 3 windofl 
-f- 3 windows : how many windows in the building ? I 

Wiieti equal iiumberB arc ta be counted together, there U a shof 

pmcesB thun by addition. TIiIh process U called muUipHealtoir; t 
3 times 4 windows = 12 windows, or4 timers windows — 12 windo^ 
Any one of the equal nunibtTs to be united la called the mwltiplieox 
the number of the equal numbers is called the multiplier ; the n 
is called the protluct. 

4.0. M.ulflliHcation is the process of takin] 
number a given number of times. 

4:1. The Multtplicand is the niunber takeu, 
multiplied. 

42. The Multiplier is the number by which 
multiply, and shows how many times the multlplicE 
is taken. 

43. The Product is the result of the multiplic 
tiuii. 

44. The Factors of the product are the multij 
eand and multiplier. 

45. The Si^n of Multiplication is an 
lique cross, thus, X ; and, when placed between na 
bers, it denotes that they are to be multiplied togetb 
as, 4 X 8 = 32. 

46. The Axiom used in multiplication is, — 
The product is the same whichever factor is taien^^ 

the multiplier. 

47. principles: — 
3. Tite multiplicand may be abstract or concrete. 

The multiplier is always alstrart,. 
2%e product is like the ntultipUcand. 



^^^^^m 
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^M WlTLTrPLICATION TABLE. , 


r 


1 


^tx 1= 2 


3X 1= 3 


4X 1= 4 


5X 1 = 


5 


' 


■SX 2= 4 


3X 2= 6 


4X 2= 8 


5X 2 = 


10 




■fix 3= 6 


SX 3= 9 


4X 3= 12 


6X 3 = 


15 




2X 4- 8 


3X 4= 12 


4X 4= 16 


5X 4 = 


20 




2X 5- 10 


3X 5= 15 


4X 5= 20 


5X 5 = 


25 




2X 6= 12 


3X 6= IS 


4X 6= 24 


5X 6 = 


30 




iX 7= 14 


3X 7= 21 


4X 7= 28 


5X 7 = 


35 




2X f<= 16 


SX 8= 24 


4X 8= 32 


5X 8 = 


40 




2X 9= IS 


3X 9= 27 


4X 9= 36 


5X 9 = 


4S 




2X10= 20 


3X10= 30 


4X 10= 40 


5X10 = 


50 




2X11= -22 


3X11= 33i 4X11= 44 


6X11 = 


55 




2X12= 24 


3X12= 30 4X12= 48 


6X12 = 


60 




ex 1= 6 


7X 1= 7 


8X1= 81 9X 1 = 


9 


6X 2= 12 


7X 2= 14 


8X 2= 16, OX 2 = 


18 




ex 3= 18 


7X 3= 21 


8X 3= 24 


9X 3 = 


27 




GX 4= 24 


7X 4= 28 


8X 4= 32 


OX 4 = 


36 




ex 5= 30 


7X 5= 35 


8X 5= 40 


9X 5 = 


45 




fix 6= 36 


7X 6= 42 


8X 6= 48 


9X 6 = 


54 




fix 7= 42 


7X 7= 49 


8X 7= 56 


9X 7 = 


ca 




fix 8= 48 


7X 8= 56 


8X 8= 64 


9X 8 = 


72 




fix 9= S4 


7X 9= 03 


8X 9= 72 '9X 9 = 


81 




GXIO= 60 


7X10= 70 


8X10= 80; 9X10 = 


00 




fiXn= 6C 


7X11= 77 


8X11= 88 


9X11 = 


90 




fix 12= 72 


7X12= 84 


8X12= 96 


9X12 = 


108 




LiOx 1= 10 


IIX 1= 11 


12X 1= 12 


13X1 = 


13 


KpX 2= 20 


11 X 2= 22 


12X 2= 24 


13X 2 = 


26 




^■X S= 3U 


11 X 3= 33 


12X 3= 36 


13X 3 = 


30 




^■X 4= 40 


11 X 4= 44 


12X 4= 48 


13X 4 = 


52 




H^X 5= 50 


1 1 X 5 = 65 


12 X 5= 60 


13 X 6 = 


C5 




^■X 6= GO 


11 X 6= 66 


12 X 6= 72 


13X 6 = 


78 




^■X 7= 70 


nx 7= 77 


12 X 7= 84 


13X 7 = 


ill 




^^BX 8= 80 


11 X 8= 88 


12 X 8= 06 


13 X 8 = 


104 




^B>< i)= !>0 


11 X 9= 9!):12X 9 = 108 


13X 9 = 


117 




^K<io = ioo 


11X10 = 110:12X10 = 120 


13X10 = 


130 




^^11=110 


11X11 = 121(12X11 = 132 


13X11 = 


143 




^Kb{2S=liO It X 1-2 = lA-l[\-2y.Vl=\'i'^'^\'h-i:^\1- 


^Al 


m. 


_J 
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DRILL CARD EXERCISE. 

N.B. — Assign to the class such portions only of the foUowi 
graded drill exercises as will make the pupils prompt and accurate 
their calculations mthout answers. The key is for the use of teach< 
only. 



Table L, Thotisands, 

Exercise I. — 2 multiplier. 

IL— 3 

IIL— 4 

IV.— 5 

v.— 6 

VL — 7 

vn.— 8 

VIII. — 9 

Table II. , Billions, 

Ex. XVII. — 11 multiplier. 
XVIII. — 12 
XIX. — 22 
XX.— 33 



(( 



(( 



it 



Ex. XXV. 

XXVI. 

XXVII. 

XXVIII. 



Table II., Billions, 

Ex. IX — 2 multiplier. 
X. — 3 
XL — 4 
XIL — 5 

XIII. — 6 

XIV. — 7 
XV. — 8 

XVI.— 9 

Table II., Thousands, 

Ex. XXL — 100 to 119multiplie 

XXIL — 220 " 239 

XXIIL — 340 " 359 

XXIV. — 400 " 479 
5091 multiplier. 
90090 " 

• 50902 *' 

903004 






i( 



UNITED STATES CURRENCY. — TABLE in. 



Ex. I. — 2 multiplier. Ex. V. — multiplier. Ex. IX. — 20 multipli 
IL— 3 " VL — 7 " X.— 37 

IIL— 4 " VIL — 8 " XL — 105 " 

IV. — 5 " VIIL— 9 " XIL— 900 " 

DIRECTIONS. 

Exercise I. 1st Example. — Copy (Table I., Thousands' Period 
and multiply A by 2; multiply B by 2; multiply C by 2, &c. ; thus 
A. 242022 B. 442202 C. 442200 

2 2 2 



Ans. 484044 884404 

-Er. II. —Multiply A by 3; B by 3; C by 3, &c. 
Sx. III. —Multiply A by 4; B by 4; C by 4, &<i. 



884400 
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FELTEB-S 


■ 


ARITHMETICAL DEILL CARDS. ' 




fcjIE I. 




TABLE n. 




TABLE m. 




Bomiti. 




B. Mill Ttol Dllll. 




Mlm. Cli. 1. 














379,438 




9,381,908,191 




6,319.43 4 




242,022 


A 


8,448,046,446 


A 


3,402 cts. 


442,202 


B 


6,688,280,460 


B 


1,811 m. 




442,200 


C 


868,424,246 


C 


60 dol. 




240,220 


D 


606,486,644 


D 


403 cts. 




402,222 


E 


428,664,246 


E 


10 del. 




S31,110 


F 


75,351,535 


F 


121 m. 




303,211 


G 


V3,V35,353 


G 


Sets, 




311,121 


H 


63,533,353 


H 


196 dol. 




342,221 


1 


63,131,533 


1 


2,000 m. 




221,121 


K 


33,713,556 


K 


715 dol. 




550,112 


L 


•29,030,632 


L 


86 cts. 




404,201 


M 


19,241,747 


M 


7 dol. 




040,121 


N 


9,860,474 


N 


9 m. 




443,121 





9,673,342 





8,189 cts. 




552,232 


P 


9,477,773 


P 


908 m, 




243,110 


Q 


8,347,544 


Q 


4,003 cts. 




152,231 


R 


887,744 


R 


600 dol. 




435,112 


S 


347,654 


S 


6,001 cts. 




543,121 


T 


231,263 


T 


2,100 m, 




402,301 


U 


187,602 


U 


6,000 cts. 




rS.a-A K 


HV f(l 


lUlnlii:; the answeia Vo U\e 


VTO\ft*V&« Wl ■*« 


I 


mmoMmi 


/be o 

■ 


iiaiued by iratil, by tuldvesa 


\v» VXift ^\^bdB^^^ 
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48. Analysis op Multiplication. • 

1. Problem. — How many are 24 times 873 ? 



PBOCESS. 



873 multiplicand, > . ^ 

1.- 1- [-factors. 

24 multiplier, ) 



3492 partial product, 4 times multiplicand. 
1746 partial product, 20 " " 



20952 whole product, 24 



(( « 



2. Analysis. — (1.) For convenience, write the units' figure of the 
multiplier under the lowest order of the multiplicand.* 

(2. ) For convenience, multiply first hy the units' figure. 

(3.) 4 times 3 units are 12 units, equal to 1 ten and 2 units: write 
the units in the place of units, and reserve the tens to he added to the 
product of the tens. 

(4.) 4 times 7 tens are 28 tens, plus the ten reserved, are 29 tens, 
equal to 2 hundreds and 9 tens : write the tens in the place of tens, 
and reserve the hundreds to he added to the product of hundreds. 

Continue thus until each figure of the multiplicand has been 
multiplied by the units' figure of the multiplier. 

(5.) Next multiply by the tens' figure. Because it is in tens' place, 
it has a value tenfold greater than if in units' place, or 20. 20 times 
3 are 60 units = 6 tens, which must be written in the tens' place. 

(6.) 20 times 7 tens are 140 tens, or 14 hundreds, equal to, &c. 

(7. ) Add the partial products : hence 

3. Conclusion.— 24 times 873 are 20952. 

4. Rule. — I. Write the multiplier under the multi- 
plicand. 

II. Beginning with the unit figure^ multiply each 
figure of the multiplicand hy each figure of the multiplier 
successively^ observing to write the first figure of each 

* It should be remembered that the product is not chaiiged by changing the 
order of tlie factors (46) : hence, if more convenient, the multiplicand may be 
wiitten under the multiplier. This analysis may be omitted until a final review 
of the work: 
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t partial product directly under it» multiplier, writing down 
and carrying as in addition. 
III. Add the partial products ; and their eum will be 
mtheproduct sought. 

5. Peoofs. — 1. Repeat the work. 

2. Change the factors. 

8. Divide the product by either factor. 



^ OBAL AND WKITTEN PROBLEMS CONTAltflNG BUT 
ONE ELEMENTARY QUESTION. 

In the following problems the first ijuestiou in each one is usnally 
^*^, and should be recited as such with the appropriate analysis, 
'^ose qnestioiiB contiviniiig numbers too large to be thus perforraei] 
'^^nstitute the written problems. The ndvantages of this arninge- 
"~ nust be obvious to all. 

Thi) letter W will bo iiaed to separate the oral from the written 

*l'>»esiicni', and the auswers of tlie writteu only will lie giren at the 

^^^^ uf the book. 



f 1. (a.) What will 80 pounds of rice cost at 5 cents a 
toand? (6.) ^VTiat will 4,572 pounds cost? 

ents, 80 pounds 

Fo«»nji,A. — (6.J Sets. X 4,.^72 = 22,800 eta. -- $228.60. 

, What will 50 spelling-books cost at 7 cents apiece ? 

; What will 325 books cost? 
[i 8. At 12 cents a pound, what will 40 pounds of sugar 
Vt? W. 580 pounds? 
t4. At 3 cents apiece, what will 90 oranges cost? 

. 9T oranges ? 
|& At 11 cents apiece, what will 40 pinii-apples coat? 

' S70 pine-apples ? 
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6. What will 8 yards of cloth cost at 21 cents a yard? 
W. At 31 cents? At 91 cents? 

7. If a quantity of provisions will last 2 men 8 days, 
how long will it last 1 man ? W. If it will last 2 men 
47 days, how long will it last one man ? 

8. If 2 men can do a piece of work in 31 days, how 
long will it take 1 man ? TF". If 9 men can do it in 
149 days, how long will it take 1 man ? 

9. If 3 cows eat a ton of hay in 31 days, how long 
will it last 1 cow ? W. If 12 cows eat it in 125 days, 
how long will it last 1 cow ? 

10. If 3 horses eat 20 bushels of oats in 20 days, 
how long will it take 1 horse to eat the same quantity ? 
W. If 11 horses eat 70 bushels in 37 days, how long will 
the same quantity last 1 horse ? 

11. If 30 horses eat 4 bushels of oats in 8 days, how 
many horses will eat as many in one day ? W. If 54 
horses eat 37 bushels in 137 days, how many horses will 
eat as much in 1 day ? 

12. What will 3 sheep cost at 11 dollars each? W. 
At $13 ? 

13. What will 11 pencils cost at 7 cents apiece? 
W. At 27 cents ? 

14. At 3 cents apiece, what will 4 nutmegs cost? 
W. 57 nutmegs ? 

15. At 4 cents apiece, what will 5 apples cost? 
W. 89 apples ? 

16. What will 5 arithmetics cost at 12 cents apiece? 
W. At 129 cents ? 

Review. — What is a unit? (1.) Define a number. (2.) A concrete number. 
CS.J A denominate number. (4.) An abgtrsict number. (5.) Of what does arith- 
'^tic treat? (G.) if ow many methods of notaUoxv axe Vi\ comwvow \»a1 (JJ^ Do- 
6© the Roman method. (8.) The Arabic, i^,) 
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^7. What will 7 pens cost at 3 centa apiece ? W. At 
\! cents? 
fcS. At 8 cents apiece, what will 3 oranges cost ? 
f 125 oranges ? 

. At 7 cents apiece, what will 6 lemons cost ? 
'i 314 lemons ? 

20. How many are 8 times 7 ? 6 ? F. 952 ? 

21. W. If 99 men eat 40 cheeses in 16 days, how 
many men will iie requix'ed to eat the same quimtify in 
Idly? 

22. IP! If 70 cows can eat 9 tons of hay in 8 days, 
liow many cows ^vill be required to eat the same 
quantity in 1 day ? 



■ A man bought 27 cords of wood at $8 per cord, 
Bd gave in exchange produce worth $89 ; how much 
itmained unpaid ? 



jbrAL. Steps. — 1. F!n<i the coH qf the icood. 
Since 1 cord cosla S8, 27 cords will cost 27 timos S8, whicb is P216. 
S. Find balance unpaid. 

If tlie wood cosU 8216, and the produce was worth $8!>, tlii! bal- 
»Bcc unpaid will be the difference of these amounts, wliidi is $127. 

24. A man bought 27 sheep at M apiece, and gave 

Review. — Wtint la tlia (Uffenmca twRri^n the Kimplo ami Inonl vb1ii«!I of a 

Hpire? (1ft. II.) Bapeiit ttiaiiutimnitioii lablo froDi rlghtlfi luft. (la.) From left 

~ AHKlit. Wlinl 111 nioaiil bj-iiuniUere Incronsliii; m a lentuW laA? 

~^~ ■ ' IS.) Giterulaforiiumemlioii. (.VS.) 
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in payment a note for $47, and the remainder in cash : 
how much cash did he pay ? 

25. A tailor had a piece of broadcloth containing 42 
yards; he cut from it 17 yards: how much was the 
remainder worth at $4 a yard ? 

26. A man sold 17 sheep at $5 apiece ; he received 
$37 in cash, and the rest in wood : how much did his 
wood cost him ? 

27. A man started to make a journey of 279 miles; 
he travelled 4 days at 38 miles a day : how far was he 
from the end of his journey ? 

28. A farmer had 108 bushels of potatoes; he sold 
47 bushels : how much was the remainder worth at 7 
shillings a bushel? 

29. A tailor has a piece of cloth containing 57 yards ; 
he cuts from it 13 suits containing 4 yards each : how 
many yards remain ? 

30. I have 337 yards of calico : how much remains if 
37 dresses, each containing 9 yards, are cut off? 

31. Charles bought 93 oranges at 4 cents apiece ; he 
paid towards them 178 cents : how much did he still 
owe? 

32. A man earned 537 cents ia a week ; he paid 39 
cents a day for board and Avashing : how much had he 
left at the expiration of the 7 daj^s ? 

33. A man owing fl89 gave in part payment 23 
sheep at $4 per head : how much did he still owe ? 

34. I bought 28 sheep at $6 per head, and a span of 
horses for $297 : hoAV much more did the horses cost 
than the sheep ? 

35. A man paid $189 toward 147 bushels of wheat at 
^£a bushel: bow mv'^ ^'^ he still owe? 
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36. I have 7 bags of grain ; 6 of them contain 89 
pouuda each ; they all coDtain 722 pounds : how many 
pounds does the seventh contain ? 

37. I have a cistern containing 189 gallons ; the 
faucet will discharge 2 guUona every minute; if the 
faucet is left open 83 minutes, how much water will 
remain in the cistern? 

38. At 2 cents a foot, how much will 12 boards cost, 
etich board containing 13 feet ? 

39. What will 17 dozen of eggs cost at 2 cents 
apiece ? 

40. At 3 shillings a yard, how many shillings will 13 
pieces of cloth cost, if each piece contains 37 yards ? 

41. What will 7 dozen aritJimetica coat at 85 cents 
apiece ? 

42. How many pounds in 8 bags of wheat, each bag 
containing 2 bushels of 60 pounila each ' 

43. Tf I buy barrels of pork, at $16 a barrel, and 
sell it for $105, how much do I gain? 

44. If I buy 12 pounds of sugar at 16 cents per 
Pound, and sell it for 205 cents, how much do I gain? 

- 45. In an orchard aie 26 peach-trees, and 6 times 
^^ many apple-trees as peach-trees : how many trees in 
tile orchard ? 

46. In an orchard there are 8 rows of trees, and 125 
t'tees in each row : how many trees in the orchard ? 

47. If 8 horses eat 12 bushels of oats in 6 days, how 
"iany bushels will they eat in 32 days ? 

ItBViEW. — DeDiiB nddition. (IT.) Tho Bum. [IS.) Whnt l« the anawer in 
MittUon called ? IlliiBtraW the ilgn ol BildlOnn, (Ifl.l Whstla HMllod? niiu*- 
^'fcte tlie nm of tlio nlpi at equiillti)'. (20,) The aollnr-slpi. (21.) Wli«l to an 
*»J(lBi? (2».) Dunne n pnrillem. (23.) WllW. \s Iho tttliltewee ^lm^^«»\ •■ T.-cn\^» 
*" ■ "MproWum. {3J, 25.; wWt 18 meant u^ mi luuii&wi i.V.v'^ ''^.~, 
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49. To Multiply by 10, 100, 1,000, Ac- 

illustration. 

347 X 10 = 3,470. 
347 X 100= 34,700. 
a47 X 1,000 = 347,000. 

It is shown, by the above illustration, that a number can t)e n 
tiplied by ten by annexing one cipher, also that, by annexing an ac 
tional cipher, it is multiplied by ten twice, or 100, <fec. : hence, 

1. Annejtin/j one cipher to any number multiplies it by 10. 

2. Annexing two ciphers to any number multiplies it by 100. 

3. Annexing three cipher:* to any number multiplies it by 1,000, & 

50. Table United States Currency. 



10 mills 
10 cents 
10 dimes 



1 cent, 
1 dime, 
1 dollar. 





or 



{'■ 



000 mills = 
100 cents = 
10 dimes 



l\ 



1 dollar. 



100 cents. 

50 cents. 

25 cents. 

75 cents. 

i cent = 5 mills. 



(GOLD.) 





(BRONZE.) 



(SILVER) 

48. How many cents in 8 dollars ? 

Formula. — 100 cents X 8 = 800 cents. 

Analysis. — Since $1 equals 100 cents, 8 dollars must 
tunes 100 cents, or 800 cents. 

49. How many dimes in 12 dollars? In $3f 
In $420? In $35? 

50. How many mills in 4 dollars ? W. In 20 ( 
In 76 dollars ? 
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51. How many mills in 3 cents? W. In 250 cents? 
3 cents ? 

MISCELLANEOUS WRITTEN PROBLEMS. 
[ 52, What will 2 barrels of flour cost at 8 dollars and 
3 per barrel ? 

ANAiTsta, — If 1 



. What will S pail's of gloves cost at 87 cents a 
pair? What will 389 piiirs cost? 

54. Give the cost of each of the following items: 
3 pairs of silk hose at #1.20 each, 5 pairs of boots at 
13.50 each, 4 pairs of shoes at $1 .50 each, 4 pairs of cob- 
ton gloves at ii.SS each, 7 pairs kid gloves at -$1.00 each. 
- 55. Give the cost of the following : 4 First Readers 
at 30 cents, 5 Second Readers at 50 cents, 8 Third 
Readers at 70 cents, 9 Fourth Readers at 80 cents, 
and 8 Fifth Readers at $1.00, 

56. Give the cost of the following: 5 pounds of 
™gar lit 11 cents per lb., 3 pounds of tea at 90 cents 
per lb., 4 pounds of coffee at 22 cents per lb.. 8 pounds 
"f I'aii^ns at 31 cents per lb., 4 pounds of rice at 16 
''Bnts per lb. 

57. Bought 3 yards of calico at 16 cents a yard ; I 
E*Ve the clerk a half-dollai- ; how mach change should 
'■ i"eceive ? 




MULTIPLICATION. 

58. Bought a book for *1.30, a slate for 16 centa 
gave the shopkeeper a 2-<liillar bill ; liow much change 
filiould I receive'/ Gave him a S-doUarhill? A 10- 
Uar bill? 

^9, A little girl went shopping with 1 dollar; slie 
ht 2 spools of thread at 10 cents a spool, 3 spools 
I of silk at 15 cents each: bow tuucb did the thread and 
|silk cost? How much money had she left? 

His father gave Charles $1,50; he spent 41 cents 
' for a knife, 21 cents for a kite, and 11 cents for a top: 
how much money had he left? 

61. What must I give for 3 books at $1.25 each, and 
5 alates at 27 cents each ? 

62. Thomas attended public school 76 days, at a^ 
tuition of 3 cents per day: how much was his liU? 
How much at 2i cents per day ? 

FOBHDLA. — 2} cento = #.025. $.«2ri X 70 = SI.OIX). 

ANALYSIS. — ]. ^{ cents = 2-i mllla. 

mills, the tuition for 7S di 
10 mills, equai to $1.00. 

ORAL AND WRITTEN PROBLEMS. 

. At 5 cents each, how much should a newsboy' 
receive for 6 papers? W. For 876 papers? 

64. Jf a man spend $3J pec day, to how much will 
his expenses amount in 3 days? W. In I month, or 30 
days ? In 1 year, or 365 days ? 

65. At $6i each, how much will 2 army-coats cost? 
W. 5 army-coats cost? 476 army-coats? 
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66. W. How many pounds of cotton in 2 bales, if 1 
kk weighs 478 ]iounas ? lu 5 liales ? In 384 bales? 

07. How much is Ibale worth at 10 cents perpounJ? 
W. How muuh are 5 bales worth? 384 balt-s? 

How many gallons are 8 timea 3 gallons ? 5 gal- 
ir. 47 gaUons ? 3,947 gaUotis ? 
By. How many pounds are 16 times 1 pound? 2 
;mls? W. 40 pounds? 3,478 pounds? 

At 3 cents each, what will 2 oranges coat? 5 
!3 ? W. 147 oranges ? 1,973 oranges ? 
tl. If 1 bag of apples ia worth *2|, what are 2 bags 
Kh? W. Shags? 167 bags? 

72. If 1 quart of peanuts cost 9 cents, what will 8 
quarts, or 1 peck cost?- W. 16 quarts, or 2 peeks? 
66 quarts, or 7 pecks ? 

73. If 1 peck of apples is worth GO cents, what are 
8 pecks worth ? 4 pecks, or 1 bushel ? W. 8 pecks, or 
2 bushels ? 

74. FF; A man bought 6 pounrls of veal at 11 cents 
per pound, and 7 pounds of beef at 16 cents per pound : 
Imw much did both cost ? He gave the shopkeeper a 
10-do!Iar bill: how much change should he receive? 

75. At 6 cents per quart, what do 3 quarts of milk 
Wat? 4 quarts, or 1 gallon? If: 5 gallons? 16 gallons? 

76. W. If I have a 10-dollar bill, and pay out 37 
eent8, how much shall I have left? If I afterwards 
tweive *1.87, how much shall I have ? If I then loan 
«f. Smitti ^ and 4 cents, how niucli will remain ? 

Tl. W. 4 dollars and 20 cents, plus $1.50, minus 10 



KtvtKV. — DcUii 




74 MULTIPLICATION. 

cents, plus $4.13, minus $3i, = how much? flOO plu9 
100 cents, minus 100 mills, = how much ? 

78. W. 100 cents plus 100 dollars minus f 3i = how 
much ? 

79. W. $300 + 20 cents, - $3.00, + $2.20, — 4i dol- 
lars = ? 

80. m $4.20 X 3, + $1.20, - $8.00, + 40 cents = ? 

81. F". $5 X 20, + 200 cents, - $87i, + 87i cts. = 5 

82. W. 40 dollars + 40 cents, + 30 dollars, - 12^ 
cents = ? 

83. m $4.17 X 8, + $9 J, - 87|- cents, + $87^ = ? 

84. W. $0.17 X 9, - 27 cents, + $27, — 27 mills = ' 

85. m 300 dollars - 300 cents, + 300 mills = ? 

86. W. 92 cents X 8, - $8,924, + 17 mills = ? 

87. W. $100 X 3, - 51 cents, + 3 dollars = ? 

88. W. $217 - 11 cents, x 3, + 7| cents = ? 

ANALYSIS OF SECTION IV. 

Multiplication. 

1. Illustration. 

2. Definitions. 

3. Sign. 

4. Axiom. 

5. Principles. 

6. Abstract Problems. 

a. Process. 

b. Analysis. 

c. Proc^. 

d. Rule. 

7. Concrete Problems. 

a. Formula. 

b. Analytical Steps. 

c. Analysis. 



Review. — Name the axiom used in multiplication. (46.) Repeat the princ 
pies, and illustrate each. (47.) Give the analysis of multiplication. (48.) niustral 
the inultiplication by 10, 100, 1,000, &o. (49.) Repeat the table of United Statf 
currency. (50.) 




SECTION V. 



^ Arthxtr and his two sisters are dividing some fruit 
finally among themselves. They have six apples : 

> how many equal parts must they separate them ? 
rHow many will each have ? 
LThey also have 9 peai-s : into how many equal parts 

1st they he separated ? 
rHow many will each have ? 

Arthur has just received a number of peaohes. He 
<^tiiiimenced dividing them by givins; each of his two 
"Wtei-s -i peaches, ami took 4 himself; he then had one 
peach left. How many times did he take away 4 
peaches from the number? 
How manj were Jeft ? 

r many peaches did he ren-dve m a^t 



76 DITISION. 

This procefis of flndins liow maoy times one number U condtlnti 
in arolUer, or ot separating a number of things into equal part*, i» 
called dlDixion. The number to be divided is called the dtcitkni. 
The number of equal parts into which it is lo be divided is called Iha 
divisor. The result of the division, or the number of things in eicS 
ot the equal parts, ia called tlie qaolient. The nnml>er of things W 
after the equal parts are taken out U called the Teiiiaiiider. 

51. lytviston is the process of finding how many 
times one number is contained in another, or of sepa- 
rating a numlier into equal parts. 

52. The Dividend is the number divided. 

53. The Jitvisor is the number by which tl 
dividend is tlivided, 

54:. The Quotient is the result obtained by divid- 
ing. 

55. The Remainder is the part of the dividend 
left undivided. 

56. The Sign of Division: is a short horizontal 
line between two dots; thus, -f-. It shows that th< 
number before it ia to he divided by the number afta 
it ; thus, 20 -^ 4 means that 20 is to be divided by 4. 

57. The Fractional Sign of Division coo 
sists in writing the dividend above a line, and ti 
divisor below it; thus, ^^ denotes that 20 is to b 
divided by 4. 

58. In Short Division, the quolient only | 
written. The intermediate steps are omitted. 

59. In Long Division) each step of the proeea 
ia written. 

GO, The axiom used in division is, — 
]f a number be both multiplied and divided by the ■ 
number, its value will not he changed. 



■? (2.1 A oiK-.^tu iii.raber? (3. 
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Peinciples, — 
The dividend may be either abstract or concrete. 

When the divisor h abstract, the quotient is like the 

dividend, 

3. Whirn the divisor is concrete, the quotient is abstract. 

fi2. Analysis of Shokt Division. 

, 1. Problem. — Divide 70,301 by 4. 



Divisor. 4)70,.TO1 Dlviileud. 
n,575i Quotieiit. 



Proof. 

n,575i Quotient 
4 Divisor. 



70,301 Dividend, 
write the divisor at tlie left 
by dividing the iett-bajid digit. 



Wi. Akaltsis."— (1. ) Forci 

Ktlie dividend, and commeuct 
\j^) One-fourth at 7 l.eiis ot I.Uoiiiiiuids is 1 l«u of thousands < 
inder of 3 lens of thousande, equal to 30 tliousand. Write the 1 
ie place of tens of thooaands, aud add the 30 thousaada to the 

%) One-fourth of 80 thousands is 7 thousands with a remainder of 
^thousands, which is equal to 20 hundreds. Write the 7 in the place 
it Ihousanda, and add the 20 hundreds to the hundreds : 20 hundreds 
Md S hundreds are 23 hundreds. 

(4.) One-fourth of 23 hundreds is 5 hundreds with a remainder of 3 
Nndreds. equal to 30 tens. Wrlt« the 5 in hundreds' place, and add 



the 80 



othe U 



(5,) Oae-fowlh ot 30 tens Is? tens with a remainder of 2 tens, equal 
^ 30 units. Write the 7 In the place of tens, and add the 20 unitB to 
llieiiniis: 20 units and 1 unit are 21 units. 

(8.) One-foitrth of 21 units is 5 units with a remainder ot 1 unit.t 
■hich, divided by 4, gives one-fourth ot a unit, written J. Write the 
' in the place of units, and annex the t "f a unit. 

8. Cosci-naioN. —Therefore one/ourtb of 70.301 is n,B7i5i. 



J^-actionai Conn, lu It 1h elmpler, and mors 
!□ Home abJEL'tion. The Ifiaaier will llnil 
ig dlvlijtiiii (64), which he can am beta, It 



• In tbi» MiftJyulB. KU prefer 
mdlly iindentood, nlthoiiuh Ihi 
ttHXher term In the aniUysle of 

tltirOlbe aeea by tbia that a rem^wler in ^itetow emi 
Dacaoual qaoClent bj- snitiag tlia diyiaot uudei It, in liie tni 
^fi of dIfliSoa. 
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4. Rule for Short Division. — I. Write the di- 
visor at the left of the dividend. 

II. Beginning at the left^ divide each figure of the divi- 
dend by the divisor^ and set each quotient figure under its 
dividend. 

III. If there is a remainder after any division^ prefix 
it to the next figure of the dividend^ and divide a« before. 

IV. If any partial dividetid is less than the divisor^ 
write a cipher for the quotient^ prefix the partial dividend 
to the next figure of the dividend^ and divide as before. 

V. If there is a remainder after dividing the last figure 
of the dividend^ it can be changed to a fractional quotient 
by writing the divisor under it^ and annexing the result to 
the quotient. 

6. Proof. — Division may be proved by multiplying 
the quotient by the divisor^ and adding the remainder^ if 
there is any^ to the product. The result will be equal to 
the dividend^ if the work is correct. 

DRILL CARD EXERCISES. 



Table I., Thousands. 


Table IL, Billions. 


Exercise I. — 2 Divisor. 


Exercise II. — 2 Divisor. 


III. — 3 




IV.— 3 




v.— 4 




VL— 4 




VII. — 5 




VIII. — 5 




IX.— 6 




X.— 6 




XL— 7 




XII. — 7 




XIIL— 8 




XIV. — 8 




XV.— 9 




XVI. — 9 





Review. — What is notation? (7.) What methods are most used? Which 
employs letters ? Which figures ? How many, and what, are the letters used ? (8.) 
Wlien are numbers written by the use of letters? Give the value of each letter. 
What is the effect of repeating a letter? What effect lias a letter of less value 
placed bqfore one of greater value? Wlien placed after? How is the value 
affected when a dash is placed over a letter, or a combination of letters ? ■ 
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PELTEK-S 






J AEITHMETICAL DEILL CARDS. 




Itaile I. 




TABLI n. 




TABLE m. 




Iloi Uilti. 




B.1111I.BI«.MI!. 




I)iiilm.C[i.i. 


519,438 




9,381,908,191 




5,319.43 4 




242,022 


A 


8,448,040,440 


A 


3,402 cts. 


442,202 


B 


6,088,280,400 


B 


1,811 m. 




442,200 


C 


868,424,240 


C 


60 do!. 




240,220 


D 


006,488,044 


D 


403 cts. 




402,222 


E 


428,664,240 


E 


10 dol. 




331,110 


F 


?5,361,635 


F 


121 m. 




»3,2U 


G 


73,735,353 


G 


8 cts. 




311,121 


H 


53,533,353 


H 


195 dol. 




342,221 


1 


53,131,533 


1 


2,000 m. 




221,121 


K 


33,713,555 


K 


715 dol. 




550,112 


L 


29,036,632 


L 


80 cts. 




404,201 


M 


19,241,747 


M 


7 dol. 




"40,121 


N 


9,866,474 


N 


9 m. 




■143,121 





9,073,342 





8,189 cts. 




552,232 


P 


9,477,773 


P 


908 m. 




243,110 


Q 


8,347,644 


Q 


4,003 cts. 




I52,2.?l 


R 


887,744 


R 


500 dol. 




435,112 


S 


347,654 


S 


6,001 cts. 




543,121 


T 


281,263 


T 


2,100 m. 




402,301 


U 


187,002 


U 


5,000 cts. 




S.B.-AK 


KY CO 


taitiin^ llie answers 


rj tbe 


proljlems on tha 




yfc»a.rfmj 


r be o 


tallied liy mail, Ly a< 


ilveasi 


""ZJ 




How many halves in one apple ? How many thirA 
in one pear? How many fourths in one orange ? Hoi 
many fifths in one melon ? How many sixths in oa 
dollar? How many sevenths in one dime? How man 
eighths in one pound ? 

How many halves make one apple ? How man 
thiixls make one pear ? How many fourths make oe 
orange? How many fifths make one melon? Hoi 
many tenths make one mile? How many twenty-fiftl 
make one peach ? 



What is meant l>y one half? Ans. — One of the b 
equal parts into which a unit, or numher of units, 
divided. 



Sbview. — What characterB are oiied in the AraUc notstliin ? [9.] Hi nrto, 
Ittonl' Why? Uov Is 12 written? WiJ? 'WhiA ta l.\« Am^ 
re? (10.) The local value? ill.l What ta TiumeTiiJiQul 
' ^J'periwis fituu i^ght to lef t. From leftWui^V 



What b meant Ly one third f What by 2 fourths? 

ffbt. Iiy 3 fifUis? What by 4 sevenths? What by 
T twelfths ? What by 4 fifths ? 



Which is the greater, — one, or one halff One Tialf,OT 
one third f One third, or one fourth f One Aa(f, or one 
_fuiirth? One, ov one tJtird ? One, or one fourth? One 
rtA, orone _^A? One «ewe7i£A, or one tenth? One 
^ciifA, or one seventeenth? 



Wbich is tlie greater, — 2 halves, or 2 fourths? 2 
t'iirds. or 2 sixths ? 3 fourths, or 8 fifths ? 2 sixths, 
***■ 2 sevenths? 6 sevenths, or 6 eighths? 5 sevenths, 

15 elevenths ? 5 ninths, or 6 thirteenths ? 
I half of oiie. 1 IitUfof li. 

IPhat do we mean by one-half of 1 ? Ans. — 
I of the two equal parts into which one is divided. 
iVhat do we mean by one-half of 2? Ans. — One 
''*l/ the two equal parts into which two is dimded. 

What do wf mean by one-half of 6 ? What by 
a-halfof 8? Whathyone-half of 12? Whatbyone- 
Eoe 16? Of 18? Of 20? Of 10? 
pOW many units in one-lialf of 1 ? Ans. — One- 
^ci one unit. 
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How many dollars in 4,235 mills ? 

Formula. —4,235 mills -r- 1,000 mills = $4,235. 

Analysis.— Since in 1,000 mills there is 1 dollar, in 4,235 mills 
there are as many dollars as 1,000 mills are contained times in 4,235 
mills, or 4 dollars with a remainder of 23 cents and 5 mills. 

The teacher should dictate problems until the pupils can readily 
divide or multiply by 10, 100, 1,000, &c. 



EXERCISES. 

Change each of the following to dollars, cents, and 
mills, by dividing by 10, 100, or 1,000, as the case may 
be. 



PROCESS. 


(1.) 


(2.) 


434 cents — $4.34 


58 mills. 


1,304 mills. 


434 mills - .434 


20 cents. 


2,050 mills. 


404 mills = .404 


938 cents. 


250 cents. 


20 cents = .20 


715 cents. 


452 cents. 



N.B. — Additional problems should be dictated by the teacher. 

ORAL PROBLEMS. 

Problem. — If 15 apples are divided equally amon 
3 boys, how many apples does each boy receive ? If 
3,474 apples are so divided ? 

Process. 
3)3,474 apples. 



1,158 apples. Ans. 

Analysts. — If 3,474 apples are divided equally among 3 boys, 
Iboy will have 1 third of 3,474 apples, or 1,158 apples.* 

1. If 9 peaches cost 27 cents, what is the cost of 1 
peach ? If 7 cost 35 cents ? If 12 cost 144 cents ? 

* Let the pupil be taught that one-tTiird ot ». \a[AT\%, ox number, is the Bame as 
he quotient of tha.t thing, or number, divided by a. 
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65. To DivroE by 10, 100, 1,000, &c. 

ILLUSTBATION. 

4,000— 10 = 400 4,340— 10 = 434aiid eRera. 

^,000-^ 100=40 4,340h- 100= 43 and 40 Rem. 

1,000-^1,000= 4 4,348^1,000= 4 nnd 340 Kern. 

It is shown by the above illustrations that n number can be divided 
by 10 by cutting off one figure from the riglit, olso, that, by cutting 
iiH tvo flgtires from the right of a number, it is divided by 10 twice, 
IT 100, lie. ; and the figures cut oS are a reinuiuder, 

V Hence, 

1. Removing a figure from the right of a number divides 
it by 10. 

2. Removing two figures from the right of a iiuniber 
iivldrs it hy 100. 

3. Removing three figures from the right of a number 
liifirffis it % 1.000; (fe. 

UNITED STATES OUBRENCY. 

To change cents and mills to dollars. 



3,454 mills -f- 1,000 = $3,454 
3,454 cent»4- 100 = «34.54. 
424 mills -H 10 = $ .424. 

from the above it ia seen that, — 

1. J/jW« are changed to dMars by pointing off three 
hire* from the right, or dividing bg 1,000. 

2. CstUs are changed to dollars by pointing off two 
hrtifrom the right, or dividing by 100. 

8. Mils are changed to cents by pointing off one figure 
' nlhe right, or by dividing by 10. 



^^jp lie right. 
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13. 9 pounds of sugar cost 81 cents : how much i* 
that a pound? How much for 2 pounds? W. For 
380 pounds? 

14. In 9 rows of trees there are 72 trees : how many 
trees in each row ? In 4 rows ? W. In 85 rows? 

15. A man travelled 72 miles in 6 hours : how far did 
he travel in 1 hour? In 7 hours? W. In 24 hours? 

16. 8 bins of equal size contain 72 bushels of wheat: 
how many bushels does each contain? How many 
would 3 contain ? W. Would 50 contain ? 

17. If 81 cents be paid for 9 dozen eggs, what will 
be the cost of 1 dozen? Of 5 dozen? W. Of 280 
dozen ? 

18. 11 tons of hay are worth $77 : what is the value 
of 1 ton ? Of 9 tons ? W. Of 386 tons ? 

Problem. — At 5 cents each, how many lemons can 
I buy for 20 cents ? For 138.75 ? 

Process. 5)3,875 

775 lemons. 

Analysis. — 1. $38.75 = 3,875 cents. 

2. At 5 cents each, as many lemons can be bought 
as 5 cents are contained times in 3,875 cents, or 
775 lemons. 

19. How many boxes of cheese at $5 a box can be 
bought for $30 ? W. For $6,755 ? 

20. If I receive $12 interest in 1 year, in how many 
years shall I receive $132 interest ? W. $864 interest ? 

21. How many pencils can I buy for 360 cents, if 1 
pencil costs 3 cents ? W. How many for 1,041 cents ? 

Review. — Wlia,t is subtraction? {Z\.) De1\we tulnueud. (33.) Subtrahend 
'S2.J Bem&inder, (34,) Minus means vrhat? (.Sft.'i 'BftcVXft VJaa «a2ksyciA <5il ««&>. 
aotJou, (36.) 
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22, At 7 cents per pound, how many pounds of lead 
iMj be bought for «8.-tO? W. For $6.23? 

£3. How many barrels of apples at $3 a barrel can be 
bought for $183? W. For 2,922 dollars? 

24. If 300 men accomplish a certain piece of work 

in 1 day, how many men will be required to do it in 

In 5 days ? W. In 10 days ? 

26. If 168 men use 2 barrels of flour in 1 weelc. bow 

many men wilt use the same in 6 weeka? W. In 12 

jVeeks ? 

26. If 750 persons eat 80 loaves of bread in 1 week, 
w many persons will it require to use tlie same in 5 

'ceks? W. In 15 weeks? 

27. If 3 yards of cloth are enough for a coat, how 
roBuy coats can be made from 33 yards ? W. From 
384 yards? 

28. A man travelled 7 miles in 1 hour, at that rate, 
lOw long would it take him to travel 63 miles ? W. 861 



29. For 49 cents, how many pounds of sugar can be 
bought at 7 cents a pound? W. For 343 cents? 

30. For 240 cents, Jiow many oranges can lie bought 
apiece? How many for 9.248 cents? 

31. For 360 cents, how many pounds of sugar can be 
lught at 9 cents a pound ? W. At 12 cents ? 
;S2. If 12 men can Imild 240 rods of wall in 20 days, 

many rods can 1 man build m the same time? 
7 men? 

1 Oio llret nietliwl of aiiaiysto of BiiblmMJon. (3T.) TUB M 
tOa.) WtntisU>oiiBeofthe|<nreiiilieal«? (3V.) UeflnB multJpUcat| 
""~~ Md. (41.) Multiplier. (41.) PtihIiicI. (43.) Ftaxort. (M, 
' maltipllcmioK. [4B.) SLovr lU UM. QIvqDwk' 
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WRITTEN EXAMPLES. 

33. If 12 men can build 240 rods of wall in 20 days, 
how many rods can they build in 1 day ? 

34. If 9 men can do a piece of work in 3 days, how 
long wUl it take 1 man to do it? How long wUl it 
take 3 men ? 

35. Two men own equal shares in a farm worth 
$3,417 : what is the value of each man's share ? 

Formula. ■— $3,417 -^ 2 = $1,706J. process. 

2)$3,417 

1,708J 
Analysis. — If 2 equal shares are worth $3,417, 1 of the shares 
is worth one-half as much, or $1,708J. 

36. In 3 miles there are 190,080 inches : how many 
inches in 1 mile ? 

37. In 4 hogsheads of wine there are 8,064 gills: 
how many gills in 1 hogshead ? 

38. In 8 pounds there are 7,680 farthings : how many 
farthings in 1 pound? 

39. How many families are there in a city of 18,000 
inhabitants, if there are an average of 6 persons in each 
family ? 

40. Sound moves 8,960 feet in 8 seconds : how many 
feet does it move in 1 second ? 

41. In 7 equal regiments there are 8,050 men : what 
number in each ? 

42. If 1 man can perform a piece of work in 1,728 
hours, how long will it take 9 men. to do the same? 

43. A man dying left an estate valued at $3,874, to 
be equally divided among his wife and four children : 

how much did each receive? 
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44. Divide the nnmber 1,347 into 3 equal parts: 
tow many units in each part ? 

45. The sum of the 4 equal parts of a number is 
147,342 : what is one of the parts ? 

46. 5 times a certain number is 41,324 : what is the 
number ? 

47. How many oranges can be purchased for 3,416 
cents at 8 cents each ? 

Formula. — 3,416 cents 4-8 cents = 427, number of oranges. 
Analysis. — At 8 cents each, as many oranges can be bought as 
° cents are contained times in 3,410 cents, or 427 oranges. 

48. How many pounds of beef can be purchased for 
4J68 cents at 10 cents a pound ? 
©4. Analysis of Long Division.* 
1, Pkoblem. — Divide 26,306 by 45. 

Steps. — 1. Find number of times. 

2. Multiply. 

3. Subtract. 

4. Bringdown. 

Division. 
Divisor, Dividend, Quotient. 



45 ) 26,306 ( 



225 

380 
360 

"206 
180 



( 



584||, 01 
584.57+ 



Proof. 

1st Quotient. 
584fg 



45 Divisor. 



2920 
2336 
26 



Remainder. 



^em 



ainder, units. 



26.0 
22.5 

3.50 
3.15 



^Qiainder, hundredths. .35 



26,306 

Proof. 
2d Quotient. 

584.57+ 

45 Divisor. 

2922.a5 
23382.8 

.35 Remainder. 



26,306.00 



» TbiB MiaJysiB may be omitted untAi a fLiud TON\<i^ ol \>2i<i ^ w^» 
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2. ANALT8I6. — (1.) For convenience,* place the divisor at 
oi tlie dividend, and Ihe <|iiotIent. ivlieii fonnd, nt the Hglit. 

(2.) 43 is containeil iii 203 5 times: aa tlie2G3 is Luiidi'eils, (he 5 
also hundi'eds, and must be written Iti the quotient in titmdretl 
place. 5 time^ 4S are 225, 1'eally 225 hundreds, and written to indieal 
hundreds under the dividend. S25 hnndi'eds from 203 litmdrei 
leave 8S linndreda, equal to 380 tens. 

(3.) 45 Is contained In 380 tens 8 tens times with a remainder of ] 
tens, equal to 20(Hmit9. Write the Bin the tens' place of Ilia qimlien 
aud to the 201) units odd the units of the divideiut. nmlciiig 200 unit 

(4.) 45 is contained in 20U uults 4 times with a remainder of i 
units. Write the 4 in the units' place of the quotient, nnd indicate tl 
division of 26 hy 45 (57) aa JJ of a luiit, to be written at tlie rlgl 
of the quotient. 

(5.) II desired, the division may be curried still fiirtlier: thus, t 
remainder, 20 units, equals 260 tenths: 45 is cmitained in 200 teni 
S tenths times with a rrniainder of 35 tenths, equal to 330 hut 
dredths. Write iJie 5 lenDis in tlie tenths' place, &c. 

3. Rule fob Long Division. — I. Wiite the diviso 
at the left of the dividend, m in sJwrt division. 

II. Find hoie many times the divisor is contained in tff 
fewent left-hand figures of the dividend that will eontak 
it, and place the quotient at the right of the dividend. 

III. Multiply ihe divisor by this quotient figure; suj 
I tract the product from the partial dividend; and to ti 
\ remainder annex the next figure of ihe dividend, 

rV. Divide as hffore, until all the figures of tfte divi 
dend have been annexed and divided. 

v. If any partial dividend does not contain the divisoi 

place a cipher in the quotient, annex the next figure ofth 

I dividend, and divide as before, 

Hevietv. — Give mirUysls of imiUipllcation. (48.) Illnmralo llio iiioUioil a 
multiplying by Id, lOft, S:a, {III.} KeulM Uie table ot Uiilieil SLitea curnue;. (S 
noviliaiiy cenlB iimkoa dollHi? How iiinii}' mills iiinke it iloUm'? 

• Tiioiie irlio prefer may euleut luiy oUier place, not In Uie w,i7 o( mb 
irorkj far eliheriilvlaor or qaolltiui. Tiii dwn Ai»>M\u.^big.uui<iiad, owi 
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TI. ff there ia a remainder qfter dividing all the 
fyurei of the dividend, it may be changed to a fractional 
patient by writing the divisur underneath it. 
^t.4. Proof. — The proof of long division is the tame 
fihat of ahort diviBion. 

1 HoTEs, — 1. The first step in long division is to find the quotient 
Sfui'e »f Uie highest ileuuminittion. 

S. Multiply the divisor bj that flgiire, and wrIK the product under 
Uie Brst partial divlileiid ; then observe, that, if the pra(lu(!t l.H greater 
lUiu the partial dividend, the quotient figure is too large. 

3. Subtract that product from the first partial dividend, and ob- 
Wre, tliat, it tlie remainder is equal to or greater than the divisor 
tlie quotient figure is loo small. 

4 Choiige the remainder to the next lower denonilnfilion, and add 
loll the corresponding deiioiuiiialion in the dividend. 

WRITTEN BXAJIPLES. 

49. When 16 acres of land cost $2,304, what ia the 
cost per acre ? 

50. I£ 21 Inisliels of wheat weigh 1,260 pounds, what 
is the weight of 1 Imshel ? Of 5 bushels ? 

61. How many bushels in 5,040 pounds of wheat, if 
Ibuahel Aveighs 60 pounds? 

52. There are 25 barrels of cider, each barrel con- 
tains 40 gallons : how many gallons in all ? 

53. I have 1,000 gallons of wine: how many barrels 
Must I have to contain it, if each barrel contiuns 40 
giiUona ? 

54. I have 1,000 gallons of vinegar which I wish to 
put into barrels, each holding 25 gallons: how many 
l«Wels shall I require ? 

<G1.) nirldeml. (SZ.) Dlvleor. (.13 1 Ijiiollcni. (lU.) 
) UeBcllbeUietilitii. iSG ) Slinu lU nt>e. DeRiTllie lliti Imcliriiiiil 
)' VbMif mBninbyahon •iivb'imi? (ES,) ByVnvi'a'iU'i™, 1J«^ STuiSi 
' otil}\btlim? ioa.) aiveUiepiliiclyloB, ISV.'i 
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55. In every mile there are 320 rods: how many 
rods in 2 miles ? In 42 miles ? 

56. Since every 320 rods make a mile, how many 
miles in 640 rods ? In 7,234 rods ? 

57. 4 -f. 2 = what? 14 - 7 = what ? 473 -f- 9 = 
what ? 9,134 -f- 46 = what ? 

58. 55 X 2 X 4 - 26 + 47 -f- 46 = what? 

59. The dividend is 25, the divisor is 5 : what is the 
quotient ? 

Point out and name the terms, and give the answers, 
in the following : — 

60. 4 + 3 +4 + 25 = what? 

61. 115 - 63 = what? 

62. 137 X 14 = what? 

63. 571 -92 = what? 

64. 15 X 13 = what ? 

65. 374 + 4 = what ? 

66. 913 -^ 21 = what ? 

67. 517 - 118 = what? 

What is the answer to each of the following? 

68. 29 + 7 + 56 - 23 ? 

69. 29 + 7 - 56 - 23 ? 



70. 27 + 84 — 4 - + 8? 

71. 27 + 84 X 4 - 0X8? 

72. 6 + 12- 11 X 15 -^ 3? 

73. 12 X 3 , + 4, - 6, X 1, -^ 4 ? 

74. 12 X 3+4, - 6, X 1, -^ 4 ? 

75. 12 X 3 + 4 - 6, X 1, -^ 4 ? 



Review. — Give the analysis of an example Vu aVvort division. (62.) lUuBtrate 
the method of dividing by 10, 100, &c. Q53«). Qsi^e t\ie axvel^^ ol «ci viVBu^te la 
r division, (64.) 
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76. 12 X 3, + (14 - 6) X 1, -^ 4 ? 

77. 12 X 3, + 14 - (6 X 1) -^ 4 ? 

78. 12 X 3, + 14, - 6 X 1 2 -^ 4? 

79. 25 X 0, + (86 -^ 2) - 7 — 2 ? 



Indicate in the proper manner, by signs, the follow- 
ing, and give the residts : — 

80. Multiply the sum of 10 and 8 by 3, and divide 
the product by 9. 

81. From the product of 8 and 7 subtract 25, and 
divide the remainder by 11. 

82. Multiply by 35 the quotient of 60 less 8 divided 
by 4. 

83. How much is 3 less than the quotient of 408 
divided by 12? 

Write the formula for each of the following prob- 
lems : — 

84. A boy spent 20 cents on Monday, f 1.30 on Tues- 
day, 87i cents on Wednesday, and $2.30 on Thursday: 
how much did he spend on the three days ? 

85. A boy earned 80 cents one time, and 40 cents at 
another; he spent a dollar: how much had he left? 

86. What will 8 pounds of rice cost at 22 cents per 
pound ? 

87. What is the value of 5 tons of hay, at the rate of 
$72 for 12 tons ? 

88. A man bought 18 yards of cloth for $54, and 12 
yards of cheaper cloth for $25 : what was the difference 
of the price per yard ? 
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DBILL CAKD EXERCISES. 
LONG DIVISION. 

Table I., Thousands. Table II., Tlioiisa 

( Divide A to K inclusive, by 10. ) „ 

Exer.I.~| u Lt^jjj u u ^^ |Exer. 

( Divide by 11, 21, 31, 41, &c., to 101 inclusive. 7 

111. -'— » " w -«^ ^«^ «^ ^^ « -/^.,-k // ^ 



; " " 12, 22, 32, 42, &c., to 102 " f 
^ Divide by 13, 23, :3:3, 43, &c., to 103 
V. — i u « j4^ 24, 34, 44, &c., to 104 
( Divide by 20, 30, 40, 50, &c., to 110 



VII. — I u u jQ^ 20, 39, 49, &c., to 109 



u 
(i 
« 



I 

5 Divide by 18, 28, 38, 48, «S:c., to 108 " ) 

IX. — ^ u u 17^ 27, 37, 47, &c., to 107 " ) 

( Divide by 10, 20, 30, 40, &c., to 100 " ) 

XI. — I u u 15^ 25, 35, 45, &c., to 105 " J 

5 Divide by 100, 101, 102, &c., to 100 " > 

XIII. — J ,, u 210, 211, 212, *&c., to 210 " > 

5 Divide by 700, 701, 702, &c., to 709 

( " " 870, 871, 872, *&c., to 879 

5 Divide by 930, 981, 982, &c., to 989 " l tt 

XVII. — I ,, u 09Q^ Qyj^ y92^ ^c., to 999 " I ^^ 



XV. — I u u g7o| 871,' 872,' *&c.,' to 879 " \ ^ 






Table II., Billions, 

' TTTTT — 5 ^^^^^^® ^y ^^^^' ^^^^' ^^^' *^'' *^ ^^^^ inclusi 
£.xercise AlA. | u u qqqq^ q^^;)^ ^^290, «fec., to 6990 

XX. — Divide Table II. by the corresponding nunibei 
Table I., thus: — A (Table II.) -r- A (Table 
B -^ B, C -^ C, &c., to R. 

UXITED STATES CUBRENCY. — TABLE III. 

Exer. I. — 2 divisor. Exer. V. — divisor. Exer. IX. — 10 divi 

II.— 3 " VI.— 7 " X.— 25 *' 

III.— 4 " VII.— 8 " XL— 84 *' 

IV.— 5 " VIII.— 9 " XII.— 59 *' 

DiBECTioNS. — Exer. III. Divide A (Table I.) by 11, B by 
C by 31, <fcc., and K by 101, Then divide L by 12, M by 22, N bj 
d^c, and U hy 102. 
i:xEj{, IV. Divide A (Tabic II.) \)y \\,^i^i^ ^\,G b^ 31, D bj 
^ by 51, &c., as in Exei-cise III. (See lLe>j.^ 
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FELTEB-S 








ARITHMETICAL DRILL CARDS. 






MIEI, 


TABLE n. 




TABLE ni. 






nttmi!. 




B,MEnon.Mls. 




Dollar!. CI!.!. 




579,438 




9,381,908,191 




5,319.43 4 






242,022 


A 


8,448,646,446 


A 


3,402 cts. 




442,202 


B 


6,688,286,466 


B 


1,811 m. 






442,200 


C 


868,424,246 


C 


60 dol. 






240,220 


D 


606,486,644 


D 


403 cts. 




L 


402,222 


E 


428,664,246 


E 


10 dol. 




1 


831,110 


F 


75,351,635 


F 


121 m. 




1 


303,211 


G 


73,736,363 


G 


8 cts. 




F 


311,121 


H 


53,633,363 


H 


195 dol. 






342,221 


1 


63,131,533 


1 


2,000 m. 






221,121 


K 


33,713,555 


K 


716 dol. 






550,112 


L 


29,036,632 


L 


86 cts. 






404,201 


M 


19,241,747 


M 


7 dol. 






040,121 


N 


9,866,474 


N 


9 m. 






443.121 





9,673,342 





8,189 cts. 






552,232 


P 


9,477,773 


P 


908 m. 






243,110 


Q 


8,347,544 


Q 


i,003 cts. 




L 


J52,231 


R 


887,744 


R 


600 dol. 




1 


1135,112 


S 


347,664 


S 


G.OOl cts. 




1 


[43,121 


T 


281,263 


T 


2,100 m. 




1 


{02,301 


U 


187,602 


U 


5,000 cts. 




1 


L^^j 


arco 


taiiiiiij the aiiawera 


to \.\\e 






1 


MtMrd ma 


bn o 


laiuoJ by iitad, h^ a 


4te» 


u\^ \.\ie ^\MiiQa 


h 
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MISCELLANEOUS WRITTEN PROBLEMS WHICH CONTAIN 
NOT MORE THAN THREE ELEMENTARY QUESTIONS. 

89. A farmer bought a horse for $65, a saddle for 16 
dollars, and a bridle for 8 dollars : how much did he 
pay for all ? 

90. A lady paid |200 for a piano, $37 for a sofa, and 
$20 for an easy-chair : how much did she pay for all ? 
How much had she left of a five-hundred-doUar bill ? 

91. Julia bought 2 pieces of tape for 20 cents each, 2 
papers of pins for 26 cents, and a pair of scissors for 50 
cents: how much did she pay for all? How much 
change should she receive for a ten-dollar bill ? 

92. A farmer has 115 sheep in one lot, 75 in another, 
and 40 in his barnyard : how many sheep has he ? How 
many had he after selling 37 sheep ? 

93. James has 39 nuts in one pocket, and 14 less in 
another : how many has he in both ? 

Anal. Steps. — 1. Find hoio many nuts in the second pocket. 

If James has 14 nuts less iu the second pocket than in the first, he 
raust have iu the second pocket the difference of these numbers, or 
25 nuts. 

2. Find how many nuts in both. 

If James has 39 nuts in one pocket, and 25 nuts in another, he 
must have in both the sum of these numbers, or 64 nuts. 

94. A man bought 40 sheep of three farmers. He 
bought 9 of the first, and 13 of the second: how many 
did he buy of the third? How many more must he 
buy to have 250 sheep ? 

&S. A grocer had a tiA oi bwtt^Y containing 48 
pounds. He sold 13 pounds to M.x. J^.e.cfo'^\\.'s»wi.,^csA 
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15 poimds to John Huntsraaii : liow many pounds were 
lefl? 

i'6. Mr, Clark paid $23.50 for ii eow, antl for u horse 
SiiGmore than lie paid for the now: how much did he 
pay for both '! 

97. What in the difference between the cost of C 
EGs of tape at four cents apiece, and of 4 yards of 

fiibou at G cents a yard ? 

Anal. Steps. — 1. Find cost qf (npe. 
2. Find coHt 0/ ribbon. 
:i. mad difference nf cokL 

98. How many cents must a boy have to buy 18 
apples at 3 cents apiece, and 14 cakes at 2 cents apiece? 
How mucli change should he receive for a 5-dollar 
biU? 

99. I bought 6 baiTeld of pork at 11 dollnra a ijarrel, 
and sold it for JiiS9.47 : how much did I gain ? 

100. What is the cost of 13 sticks of candy at 2 cents 
apiece, and Iti pounds of raisins at 15 cents a pound? 
I paid for these from a $5 bill, and spent the remainder 
for rice at 12 cents a pound : how many pounds did I 

, buy 

JOl. If 3 dresses of 16 yards ea:;h are cut from 80 
ds of calico, how many yards will be left ? 
l02. A man started from home, and ti-avelled 5 miles 
■liour for 13 hours, and then set out to return, at tli 
E 6 miles per hour: how far was he from homi 
r having ti'avelled 9 horn's? 
. Henry and John started together, and li'avelled 
in the same direction. Henry walked 8 miles an hour, 
«nd John 4 miles an hour: how far apa\t weva U\ft^ at 
\end of 9 horns ? At the end of 4& \vowci 
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104. Robert and Joseph started together from home- 
and travelled in the same direction. Robert travelled £ 
miles an hour, and Joseph 4 miles an hour: how fai 
were they apart at the end of 36 hours? At the euc 
of 5 days, travelling 8 hours each day ? 

105. The next week, Robert and Joseph started t 
gether from home, and travelled in opposite directions 
Robert travelled 2 miles an hour, and Joseph 3 mil^ ; 
an hour : how far were they apart at the end of 1 fi 
hours ? At the end of 49 hours ? 

106. If 3 yards of cloth cost $27, what will 967 yards 
cost? 

Anal. Steps. — 1. Find the cost of 1 yard. 

2. Find the cost of 967 yards. 
If 3 yards cost $27, 1 yanl will cost 1 third of $27. which is $9, and 
967 yards will cost 967 times $9, or $8,703. 

107. If 7 oranges cost 63 cents, how much will 127 
oranges cost ? 149 oranges ? 

108. If 9 yards of tape cost 27 cents, how much will 
120 yards cost ? 346 yards ? 

109. If 7 sheep cost |56, how much will 321 sheep 
cost? 7,487 sheep? 

110. Susan can solve 80 problems in 8 da3^s: how 
many can she solve in 76 days ? In 200 days, or a 
school-jear ? 

111. I pay $84 for 12 sheep : how much must I pay 
for 196 slieep? For 9,327 sheep ? 

112. A man rode 75 miles in 25 hours : how far, at 
that rate, can he ride in 324 hours? In 93 days of 24 
hours each ? 

J 13, A man travels 6S mi\e^ iw 1 tiouts: how fiax, at 
that rate, can he ride in 72 liouis^^ \ii^^'\ d^^^^l'^ik 
ours each ? 
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;14. If 84 dollars are paid for 21 barrels of flour, how 
much must be paid for 9,386 baiTels ? 

115. How roiicb will 8,437 hats cost, if 7 cost ifi^l? 

116. How much can a person earn in 114 days, if he 
earn $48 in 24 days? How much in 30 days ? 

117. What must I pay for 2,746 aj^pleK, If 6 cost me 
25 cents? If 9 cost 18 cents? 

118. A farmer sold 114 calves at the rate of 2 calves 
for $24 : what did he receive for Lheni ? 

119. If 36 men can dig a cellar in 18 days, how many 
men will be requh'ed to dig it in 8 days ? 

AKAi.Y$ti3. — IS <3a7s are B times 3 days: therefore to do the work 
In 3 days will lake G times 36 ineti, or 21 G men. 

120. If 4 men can dig a ditch in 40 days, how many 
men will be required lo dig it in 5 days ? 

121. How long will it take 7 men to reap a field that 
28 men can reap in 2 days ? That 42 men can reap in 
5 days? 

122. Two ships 168 miles apart sail directly toward 
each other, — one at the rate of 8 miles an boiir, and 
the other at the rate of 4 miles an hour: bow soon 
will they meet ? If they are 8,904 miles apart ? 

128. A man bought it number o£ lemons at the rate 
of 11 for 25 cents: how many eould he buy for 250 
cents? 

ASAL. Steps. — 1, Fintl how many limes II lemons can be houjhl 
fur 250 cvnUi. 
2. Find the inimber. 

t. When potatoes are sold at the rate of 4 barrels 
how miiny barrels must be gvvetv Iot ^ tswX.-'^'^ 
' $14 it baadred ? 




^.5X031. 
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Anal. Steps. — 1. Find value of 1 barrel of potatoes. 

2. Find entire value of the sugar, 

3. Find number of barrels required. 

125. How many dozen of eggs at 18 cents a dozers 
will pay for 9 gallons of molasses at 36 cents a gallon V 
How many will pay for 36 gallons ? 

126. When eggs are sold at 24 cents for 8, how many 
will it take to pay for 13 pounds of sugar at 6 cents a 
pound? For 926 pounds at 12 cents? 

127. How many gallons of molasses at 35 cents a 
gallon will pay for 70 pounds of butter at 30 cents 
a pound ? 67,280 pounds of butter ? 

128. A man received 32 pounds of sugar in exchange 
for 920 pounds of butter at 16 cents a pound : what did 
the sugar cost him per pound ? 

129. A man bought 80 turkeys at the rate of 4 for 3 
dollars ; he sold them for $80.30 : did he make, or lose? 
and how much ? 

Anal. Steps. — 1. Find cost 1 turkey. 

2. Find cost of 80 turkey a.. 

3. Find yain or loss, 

130. A farmer bought 24 sheep for 60 dollars. Afc 
how much per head must he sell them in order to gaiL^»- 
12 dollars ? To gain $36 ? 

131. 5 men bought a tlireshing-machine for $150- 
They rented it 4 weeks at $10 a week, and then sold i * 
for $100: did they make, or lose? and what was ead* 
man's share ? 

132. 5 barrels of flour are worth $60: how man.v 
hundred weight of pork at $18 a hundred will 3 bax— 

reJs buy ? How many will 6 barrels buy ? 
133. 4 men agree to build a baxn lot i\^^ \ \>w.V«^®^ 
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it is half built, 2 of the men quit work, and the re- 
mainder complete the job : how much should each man 
receive ? 

Anal. Steps. — 1. Find what each man should receive for building 

the first half. 

2. Find what each man should receive for building 

the second half, 

3. Find the entire amount each man should receive. 

134. 4 men agree to chop 25 cords of wood for $48 ; 
but, when it is half done, 3 of the men quit, leaving 
the remaining man to finish the work. How shall the 
money be divided ? 

ANALYSIS SECTION V. 

Division. 

1. Illustration. 

2. Definitions 

3. Signs. 

4. Kinds. 

5. Axioms. 

6. Principles. 

7. Abstract Problems. 

a. Process. 

b. Analysis. 
0. liule. 

d. Proqf. 

8. Concrete Problems. 

a. Formula. 

b. Analytical Steps. 

c. Analysis, 




SECTION VI. 
UNITED STATES CURRENCY. 

65. United Statics Currency. 

Table. 
10 milSa = I 

= 1 (iiine. 

lllil 

61T.III 

66. Table of Aliquot P.\rts. 

i itiillar = 50 centa. J ilollar = 75 cents. 

Jilollar = 2.)cents, \ Qvwi = 5nillls, 

^dollar =20 cents. j cent = ajniills. 

f (lotiar = V>\ cents. J aoUar = 33 cts. 3 mllto. 
T>5 dollar = 10 nents. 

07. The coins* of the United States are ma 



^1^ • The Fllvo! IWo iu\d lliruo E 
^^B> cent, are no loiigec coiuoO. 


nt viec™, 
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of gold, silTer, nickel, and bronze i^or copper^, as 
follows : — 

Gold, the double-eagle, eagle, half-eagle, quarter- 
eagle, three-dollar and one-dollar pieces. 

Silver^ the trade-dollar, half-dollar, quarter-dollar, 
twenty-cent piece and dime. 

Ifichelj the five-cent and three-cent pieces. 

JBvonze^ one cent. 

G8. Paper money consists of notes issued by the 
United States Treasury and banks as sulstitutes for 
coin. 

WRITTEN PROBLEMS. — REVIEW OF UNITED STATES 

CURRENCY. 

Problem. — (a.) How many times are 1-J cents 

contained in 8i ? 

(J.) In $3i ? 

(a.) Process. (/> ) Procesj^. 

$0.125)$4,CO0(32 Ans. $0.125)^3JoO(30 Ans. 

375 370 

250 

250 
Analysis. — (a.) 12J cents = 125 mills. 84 = 4,000 mill?. 125 

mills are contained in 4,000 mills 32 times. 
(6.) m cents = 125 mills.- $;]f = 3.750 mills. 125 

mills are contained in 3,750 mills 30 limes: 

hence the following 

Rule. — Change the divisor and dividend to (he lowest 
denomination found in either^ and divide as in siinple 
dlvimui 

1. How many times are 3 cents containc^d in $3 ? In 
53.33? 
'^^^^ 2, How many times are 5i cents contaiiKjd in $r)J? 
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3. How many times are 20 cents contained iu $20? 
In 12? In $5.20? 

4. How many times are $1.12^ contained in il0.12i? 
In $12,374? 

5. $4.40 are how many cimes 4 cents ? 40 cents ? 5i 
cents ? 

6. $6 J are how many times 25 cents? 5 cents? i 
cents? 

BUSINESS PROBLEMS. 

7. A boy bought a book for $1, a slate for 50 cents, 
and a sponge for 12i cents : how much did he give for 
all? 

8. A lady bought some calico for 37i cents, and some 
lace for $li : what did she give for both ? 

9. A boy had a three-dollar bill; he paid out $1.37i: 
how much had he left ? 

Note for the Teacher. — The analyses to be used in the solu- 
tion of these problems are the same as those used in simple numbers. 

10. Lucy bought a book for 30 cents, an inkstand 
for 62i cents, and some paper for 12i cents: how much 
did she spend ? 

11. John had $11.37i ; he gave 2i dollars to WilUam : 
how much had he left ? 

12. A boy earned $51 in a week ; he gave his father 
$4i : how much had he left ? 

13. A boy found 30 cents ; he then earned 2i dollars 
how much had he in all ? 

14. What will 120 apples come to at 2 cents apiece 
At 3i cents ? At 2i cents ? 



Beview. — Heclte tho table of TJwited St«teft curTOwcy. (65.) Give the tal>l 
of aliquot partB. (66.) Name the gold coVwft ot ttiQ\3\\Wfi^^\a.Xftft. ^.^ TQft«ttv« 
coins. The iiiokel. The bronze. 
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15. If the interest on 1 doUar for one year is 6 cents, 
Iiat is the interest on $347 ? On $276 ? 

, If 1 eighth of a house is worth $371.26, what is 

S eighths, or the whole house, worth '! 

17. A man gave $387.27i for 1 eighteenth of a ship ; 
what is \n eighteenths of the ship worth? 

IS. 1 sixth pf a church coat $1397. 87i: what did 5 
sixths of the church cost? 6 sixths? 

19. 1 ninth of a factory is worth $876.43 : what are 5 
ninths worth ? 9 nintlis, or the whole ? 

20. Seven boys had $12i : how much ia that apiece ? 

Ajiii.vsiB. — *12J are equfti to 12,500 mills. 1 boy must hare bad 
1 Mventh of 12,600 mitlB, which Is I.TSQ-f mills, or (l.TSo. 

21. If 9 boys earned $4J, how much did 1 boy earn? 
If they earned 5J ? .$10.87i ? 

22. If I give $1.37i for a book, how much will 2 
copies cost? 27 copies? 1,002 copies? 

23. If 1 pound of beef cost 16i cents, bow much will 
3 pounds cost? 307 pounds? 4,003 pounds? 

. 7 pounds of sugar cost $1.17 : how much ia that 
fpoiind? If itcost$1.20? If itcost $U ? 
, 8 pounds of cheese cost i of a dollar : liow much 
Was that a pound ? If it cost $li ? 

26. I have a dollar-bill : how many oranges can I buy 
with it at 5 cents apiece ? At 2J cents ? 

. How many pounds of beef can be bought fop 
;62i at 121 cents per pound? 
. How many oranges can be bought for $14.80 at 
lilts apiece ? At 2i cents ? 
. How many pounds of rice can be bought for 
|l2 St 4 cents per pound ? At 6 ceuta "^i '^^>s^'^ 
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30. At 50 cents a yai'd, how many yards of clot! 
be bought for $12 ? For $81(i ? For ;fi9,218i ? 

31. How much will 75 baskets of peaches cost at 
S1.62i per basket ? At *1.87i ? At 90i cents ? 

32. What will 117 pounds of beef cost at 16i centa. 
per pouml ? At 12i centa ? At 16 cents 7 

33. What must I give for 1 yard of lace, if 7 yardi 
cost*7.50? $131? *9.87i? 

34. What must I give for 93 bushels of potatoes, if 
13 bushels cost *8.97 ? *11.882? «13 

35. What will 17 pounds of sugar cost, if 190 pounds 
. cost «38 ? $36.10 ? $28J ? *33.44 ? 

What must I pay per g;iIlon for vinegar, if 63 
[■gallons cost |50 ? $35 ? 

, A boy had S4.00; he gave Jiway 12i cents: how 
[ much had he left ? 

38. If the interest on 1 dollar for a year is 5J cents, 
; how much will it be on $20 ? On *75 ? On $375 ? 

, If the interest on 1 dollar for a year is 71 centa, 
how much will it be for 3 years ' For 30 years ? 

40. If the interest on 1 dollar for a year ia 7J cent^ 
how much will it be for $3 ? For $2,1 

41. What cost Ih pounds of tea at 37 cents pel 
I pound, 19 pounds of coffee at 131 cents per pound, 43 
Pgallons of molasses at $0.37J per gallon, and 27 galloria' 
[ of vinegar at 11 cents per gallon ? 

42. What cost 37 chests of tea at $37.46 each; -87 
hags of coffee, 97 pounds each, at iS0.12i per pound t 
49 casks of rice at $42 each ; and 60 barrels of nil, 
gallons each, at $1.08 per fjallon? 

43. What cost 49,748 feet of boards at $0.03 per fool, 
VilS.764 shlngJes at 1 cent each, 981,S64 M\v«.ift 



OKIft fl^flrf 
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boards at 3 cents per foot, and 4?,1ST lath ar -3^ cents 
each ? 

44. AA'hat cost 46 bu<hels of tiinnps at SO.fG per 
liiisliel, 97 busliels of canots at ^O.'lo per IhisIkK 47 
bu helj of beets at 03 cents pL^r i»ushel, and loS bushels 
of potatoes at ^0.87 J jjer bu^hel? 

BILLS. 



; 



69. A Bill or Invoice of Goods is a written 
statement of the goods purchased, given hy the seller to 
tlie buyer. 

The Debtor is the party who owes. 

The Creditor is tlie party who is owed. 

An Account is a bill which contains both debit 
and credit items. 

Tlie tr»rvclier should dictate simple bills like (ho followinjr, rcqiili^ 
iiig, ill the solution, the business form to be strictly observed. 

New York, July 1, 1875. 

J. W. SCUERMEBHORX & Co., 

To ScRiBNER, Armstrong, & Co., Dr. 



1«76. 
Apri) 10 
" 1«. 
May 10. 



May 23. 



To 25 Sheldon*!} Ob. T.«sb. at $1.75 
'* 2fN) FirMt I/e«HOiiM at 25c 
" 5U0 Piiiuary Aritli. at 30o 



Lew 20 per cent 



Ca 



By School apparatus 

I^ew 10 per cent 
Balance due 8. A. & Co. 



$43 ! 75 

50 I 
150 I 



1>4;J 75 
4H 75 



: 137 



105 



13 70 



123 



30 



§71 , 70 



Received PayvMntf 

SCRIUNER, AUM8TIU)NO, k Co., 

iwr Vai.k.nti.m:.* 



* When a deilc or agent receipts a biU, hA wrtbw Ukie «VgVvaJUiXQ ot Um& Uc vvl« «in^V. 
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^^' TOPEKA, Kan., Sept. 3, 1875. 

Mr. T. H. Ceturch, 

Bo't of L. T. Gage, 

36 pounds of sugar, at $0.09J per pound, 

3 hhd. molasses, 63 gallons each, at ^.27 per gal., 

5 casks of rice, 285 pounds each, at $0.05 per pound, 
2 chests of tea, 86 pounds each, at $0.96 per pound, 

4 barrels of oil, 31 gallons each, at $0.87J per gal. 



46. 




• 


Manohesteb, N.H., June 17, 1874. 


Mr. Z. 


F. 


Riley, 


Bo't of William Pbatt, 


69] 


pieces of carpeting, 47 yard 


s each, at $1.13 per yd. 


87 


(( 


of Brussels do. 35 


at $1.87J " 


147 


u 


of sheeting, 47 


" at $0.05J " 


378 


a 


of calico, 39 


" at $0.08 ^' 



47. 

Mr. Thos. Scholes, 
1875. 



$ 

Leavenworth, April 27, 1875. 

To T. W. SCUDDEB, Dk. 



Jan. 17. To 72 tons coal at $8. 62 J per ton. 
April 8. " 15 cords oak wood at $7.25 per cord. 
" 25. ** 18 cords pine wood at $6.33^ per cord. 

Or. 
Feb. 17. By merchandise, as by his bill $550.50 
" 24. ** cash, 200.00 

What is the balance due T, W. Scudder? 

^"" Southampton, Mass., March 3, 1875. 

Henry Rose & Co., 

Bo't of Moses Atwood & Co. 

86 shovels, at $0.50. 

96 spades, at $0.86. 

18 ploughs, at $11.00. 

23 handsaws, at $3.50. 

14 hammers, at f 0.62. 

$ 

Received paymeDt, 
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^^' Newark, N. J., Sept. 29, 1875. 

Mr. J. F. HuNTSMAJf, 

Bo't of A. Ward & Son, 

37 chests of green tea, at $23.75. 

42 chests of black do., at $17.50. 

43 casks of wine, at $99.00. 

12 crates of Liverpool ware, at $75.00. 
19 barrels Genesee flour, at $7.00. 
23 bushels rye, at $1.52. 



50. 

Mr. Lyman A. Bubr, 



$ 
Butternuts, N.Y., May 3, 1875. 

Bo't of Henky Fisk, 



69 chests of tea, at $55.65. 
126 bags of coffee, 100 pounds each, at $0.12|. 
167 boxes of raisins, at $2.75. 
800 bags of almonds, at $18.50. 
9,004 barrels of shad, at $7.50. 



$ 
Received payment, 

Henry Fisk. 



ANALYSIS, SECTION VI. 

United States Currency. 



1. Illustration. 6. Fundamental Operations. 

a. Process. 

b. Analysis. 

7. Applications. 



2. Table. 

3. Coins. 



4. Paper Currency. a. Formula. 

5. Invoice, or Bill. ^- f '^'y';^"' ^^^P^- 

c. Analysts. 

TEST QUESTIONS FOR EXAMINATION. 

To THE Teacher. — It is very important that each pupil should 
be subjected to a searching examination before leaving the Funda- 
niental Rules and United States currency. A standard of about 
^klhiy-five per cent should be required to entitle him to proceed. 
The examination should test the pupils upon the following points: — 

1. Rapidity and accuracy in abstract operations. 

% FamUiitrity with the terms and d^nitions, aud V-uouled^ie oj Wv^^t 




QUESTIONS FOE EXASnNATION. 

3. Ability to aaaiyai problwa (tf not more titan three 
HMtliona. 

The pupil tnuBt not be expected to understand the principles of 
I notation, or to explain multiplication and division. The toslv is 

Cliildren easily commit to memoiy, but do not readily umler- 
p stand principles. Better leave these explanations until the minti 
I more matured. 

h Wliati* multiplkatUin? MulUpllcAIlon IB naliort metliodof wlmtP Call 

V*ll [uobleniBlii addlllon be iIoi'b liy multlpllcntlDii? Can nil problems in iiiuIUi>U~< 

II be lioiie by iuliliLliHi7 Wlmt la tlie UlBermieo between n problenrlluit cau. 

Diily by tulJlllon, MuloiiB tlm call be luois eiwU/ iloiia b; niultiplitatlOUT 

_'h mrt, llui Humbat W be mJtled an cqiial : in lie otAer, Ikeff an uninituU, 

Wlmt la llio wiiwer wUlsd In wlUilloii V WbM 1» It iHilleil m niultlpacMloii? 

41, Wlint Is Uie niiiltlt>llr;jui>17 Uu tlie muliipllcaiiil oiiy coiTeepondlng' 

Humberiii uliUtluii? Add IM tn lUelf . Whnt Is tlie IM i^alled lii mliUtioii ? Can 

tbepnibloiiibedoiiebyiiiulliiillcalloii:-' Wliat Istlie 1»icidleil in iiinlllpUcBlionP 

43. nimt is Uie niolUpliar? Wliftt does Uie niultipUer >■■□«? WlutC do ir* 

call tlia nmiilnr [lint slions liaw umiiy tlmei lilie tM is tn 

43. \V\mt Ih llie pimliict? To wlmt III ndUUtoii >lw» 
[Tlie teoclior aboul J ibon nt tlie blucblioiLnl Ilia renl dillDreiiiw between ndilUiad 
aiui niuUlplkfitloii.] 

44. ^Vlllu1l nre Uie fiLctora? niint ti tlie meuiIiigo( " fnctar"? Hownl 
teniiE 111 niiilUfllcnlloii ? Hlileti two d<i we nioUiiily tc^Iber to ninlia 
third? ^Ylik'litwotemiBinniittwgtreiiiiiDnlDrtolliiilttieltilnl? II tlienii 

^pllcaIId ruiil luuUlpllt 
and uinlUpIlsr ais i^ven, liow can llie iiinltlpllcnnd bo rounil? If ttio [irodoet . 
muldplioLuil nre glveii, how tau the inult^Uer be [oiind? miistrnts each. 
4a. Wlmt l« tlie ilgii of inidl]|>llcatloii7 Hnw Ik It dbckI? Slioulil the nil 
pUer be plnoad before, or nfter, the rtgii? Where sIioiiW the prodnt 
bo 



lolUplicHtloii? lUiiatrnte It. Wlmt In the adooi 
ibtnwtoi 



ailditlau? t^n unlike tilings bo milled together? Can tilings ha 

ttom niilike tliln^? Give nn lIluBtrnUoii. 

4T- Give 1U1 sxainple 111 whlclt the iniiltlpllcind Is nbEtnut. In vlildi 
itrei*. Wliiii le idwnyii abnimct? 'Wli.'it Is like tlio ninlli|illcniid¥ 
48. Huvr Bhotdil the iimiibeni be wiitUn In ninlCliiUeittlon? Mast Uie 

plierhH wiltwii nndorthe ninlllplloand? le tlie less iiumher nlwnys the 

pilar? Dom It make nii)- dlttereiice In Uie reiinlt. whkb imnibet U iicail 

nniUlpliBr? WiiBreslioiilil tlio i>rmliiit«of the llgnros bo plnceil? Whj'? 

IsonilB? IVIiBt li [lie nilaforniiiltlpllcBtlon? How may you prove sii i 

liimiillli'lkntlaii? 

How limy iiiiinbers be miilllplloil by 10? by 1(»? by 1,000. ic.? 
if United StRtsB ouireiicy. Slioiv bon 

ehanged 

>[]ier? Ans. 



ehanged to II 

ai Whn 

mmbereoiiu 





05. ■WlmtUamramiiiiidorlinilylisloii? Wlmttalheraiiiulndarli. subttiwlionf 
SO. Wlint Is Uie sigii ot lUvlsloii ? lUimniUi Uie use of die lagii of dlviBloii. 
la tlie Blgii pluuHl Itetote, or itfter, tke lUvisor? Wbnt sign is iilocod baCwesn 
Uie iliriaor niid qmHlsiit, nliBn It is to be sLown ttut 18 divided by U ia 3'! 

57. Ill irlintdoss tile f nwOoiiul sign of divielQii cuiuiJtl? How si-e the iium- 
barawrlHeii? Wlilclib- tlie lUrideml? Whkli is Uia dirlsot ? Illuatnte tJie as* 
of twUl idgiiB, and aliuw Uieli' dUfetefiGe. 

S8 A 59. 1Vlia( la Ibe dll(eraiii:e lietveeii Blioit division and long division? 
00. Give niidUliutniUitlienxlum of division. 

Gl. Glva nil emuiiile In Wbluli tlie dlrldaiiJ IB abacmat; one In wblcb tt ia 
coiicrele Wlieti tlie lUvisorbi abtdTact, wbat la ttie quoUeiiE lilie? tVlieii Ihe 
divisor is coiicreto, wbat la tbe quotloiil? 

fl3. Give tbe luiolyiils of a t>">l)loin In sliort division. ItupeaC Uis rule. 
State Ibo inotbod of proof. TTIint i» tbe nminiiid^r in division? How can n 
nnuiiiider Iw cluuigcd lo a fraccbinnl iinotiaiit? ITlmt b Uie nnawec called lu 
Arisloii? ^niat 1b to be dono witli tbe (i-atljanal quotient? 

flS. tloiT may a number be lUviileil b; 1 0, 100, 1,nOD, &c. Bythla means cbuige 
mflls Id dnllnn, ceiita to dollniB, mills to Faiitn. 

04. Wliat is tliB nieilioil at loiig dtvleion? Bepefit tbo nilo for long lUrlslon. 
WluitiBUiellnbBteijbiloiieillvljiion? Tlie aeaoud? Tlie Iblnl? Tbe fourlli? 
Wlwil UloiiDXtllg^inilabrongLt dotni totliaremnlnder, mid IC will not Uisil eoii- 
Btill the divbiar, wbat Is to be done? It Uie in'oduel ot Ibo divisor and tbe 
qnoUent Dgnrs is nioro tliaii tlio [lartbil illvldend, wliaC does it sliow? It niij 
nuMlntlcr eqiuiJs or oxcetHlB tlia (UriBov. vIiabdneB ib bIiow? Wbnt Is blie oppo- ' 
•lie of dlvbiluii7 Iloiv cnu diviaioii Iw provoil? How can innltlpllcnOoii 1» 
ITOV&l? now iloes Minltiplj'lng tlio divisor nltoet tbe qnotiant? How doe* 
IUUlll.-il;,iiis tlio dlviUeud nlfeDt Lbo quotient? How does illvliliiig tlie iUtIkot 
ajteut liie quotient? 

1U. inuit is tliD citncncy ot tbo United StateB? W\ 
kss.— UML ITlinlare tliu doiiombuitloiiB? In biislness, li 
DawarciUmecrcn.1? ITbiah danomlimtlon ot UnitnlSt-itos money is tbo lllllt? 
Dow many eontB ninka a doILir? How many mills ninke n cent'/ A Maiet 

(ill. Howoianypeiitfilnftlinlf-ilollar? In nqnarler-dollar? In Uiree quarter. 
Amian? HowinniiyaenlslnlelEbUior iidoUar? In I tentli? In 1 Httb? In! 
atdu? A iiiin Is wliHl intt of H cent? A oenl In wlint part of a ilolbir? liiM 
ll*»lll«iiy [Mulii b n L'Biit dii-liletl? WlilU nra Uie [Mtti ealleil? 

m, Wiat are ariiuT Ot irlmt are aoliiB made? Wluit la Uia place called 
IVIml nictnlB are culled precious^ ynAeV vfe*""* '«"'*"'' 
I ^ wrta (fto «McH.' ln«l are (Iio gold colus of tt w 1WiW»WM*t " ~ 

It li.i' papBr inonar? 



IS It itdopteJ? 



QUESTIONS FOR EXAMINATION. 



Wlwt ia m oieditol? Wlusn 
bLaukbuard. Write an at-uini 
ipteil by Uia debtor, or by the 



MlUa to <!enu? MllU to dollnra! 
(live tha lannula for reilnciixg 12 
ilJU. eo nilllB to uenta. S,UDa iuUIb to dollnra. 
Dullnn lo niiUa, Uilb 

11 dollars be ndOed to cents?' 
«? MiUa to dallan<7 How are Uie nuiuben written? Why? 
ir oolled? How may Ilia answer bB jjiuvod? How many places di 
decimal point placed in tt 
I Bigil Is placed before dollan :' ' 

' I of United SUtes money? How are Uia nutubers wdttanf- 

J Wbleli ia tile mibtmhend? WlilcU tbe minuend? WIdeh the remainder. 

e taken from dollni^r Mills (nnn t'eiila. Ceiile from neiila? Slun| 




indltoi? How 14 



3ni a tbomuind cent*. A ttuw 
iisHiiil ceiile horn a tlioueaiid ilollu 
tbu oppOBlW of aubtraollon? 
illtbetiumbertobeninllitlled? Shu 
nd 1 turn can be raaltlpUed by 101 
ultlpllar? Wliicli tUe product? Bo 



cow? Tlweiia 
r uiajr muUlM 



It Uio blackboard l>i 
I aaud milla froDi a tbonai 

le proved? 

WhRtismuiapUcntion? Wlial 

I at tba blackboard bow 1 dolUr 

1 Whielilatliemuitipllcfliid? Wbii 

slionld the product be written? 1 

aa tha eost of 1 apple? 

Ol 20 COWB le bow many HraeB as mucli as tne cost oi i con 
eaUon be praved? 

WmrtlsiUifiBion? Wlmt do wo cull the nmnbetto be 
.call the number by which we divide? Wlmt ia the a 
the dlTidoiiil 1» divided into eqaal parts, of wliat denomination is tUe nuotlent 
Is it like, or uiiUka, tlie dividend? When the dividend is centu, what Is t' 
qnoUant? When the dilidwid Is milU what b the quotient? WbenwewMlt 
nndhow many tlmea one sum ot money Is ooutaLied In anollier, what mart Jl 
I bedone? ASB. — trtheti are tmlite.reiluceih^ia lot luaaneitenm^anoit- Hi 
and the dividend is cants, what must be done? Wlutt U t 
' dlTisorlsdollaraandoenta, and tlie dividend Is dollani? If Uie dlvlsOf fa oai 
ftnd rallis. and the dividend is doUara and oenta? It tha divisor la mlllit, and I 
dividend in dollars? If tlie dividend is ooiita, and Iha divlBor Is dollaja? Hi 
Udiied In G dollnrs? iO mills in W dothlrs? G dlmei 
Beagles? Iniillin leagle? Idimeiii 1 dollar? Divide a) dullars into B equal part 
- ito*B(|nBlpaits? Intosaqnolparta? Ans. — »B.e68+. WliyreUuce 
milla before dividing? Asa.— Thai IkenmaiaileTmiii/ ir milU, aii'l 
inltnalm. WhatdoestheslgnjifMsafterthoanawersliow? WhatisKfcW^ 
millB? triuttiB it customary hi hnsliieSB to do with On raOM 
— When it equal > oreieecTs S.aildosRlnlht Willi; Vfii 
i&'aoraiiu. In (Jib final auBwer, what Vii4Jiw-»'\«iaieToSO»l kn 
«e rniUa equai or exceed 6, lutd OHB to tkc centi ; if leis, ri«<^c» «»«i. 



'! How may ; 
livided? What do ' 



SECTION vri. 

THE GREATEST COMMON DIVISOR. 

Note to the Teacher. — There are many who prefer to teach 
compound Dumhent, and their application to the transactions of the 
shop, store, and market, b^ore common and declmat fractluus. This 
book is so arranged, that iio difficulty will be experienced by the 
teacher or pupil in omitting the latter subjects (Sections Vll., YIIL, 
IS.}, snd in taking them up after denominate numbers. 



Ths practical value of the greatest common divisor and the least 
MDmuin multiple is very slight indeed, as they are seldom used, except 
n Bchool-books. Cancellation Is of more utility; but In business 
timsactlons its impoi'tance has been overrated. 

When 2 and 3 are multiplied together, the product, S, Is said to be 
acomposlte noinber; and the numbers multiplied together are said 
to be factors of 0, A number that cannot be so prodiieed by the 
multiplication of factors h said to be a prime nitiniej-, and can have no 
atoiwr; as, 3, 3, 7, U. Ac. Since 2 ami 3, the factom of 6, are prhne 
tnimbers, they are said to be the prune factora of 0. 

70. A Composite Nutnber is one produced \>y 

the multiplication of two or more factors.* 

71. A Prime Kumher is one that cannot be 
pi'oduced by the multiplication of factors. Numbers 
lire said to be prime to taeh other when they have no 
eununon factor nr ilivisor. 

73. A Factor, or Ittvisor, of a number is one 
of the numbers which nmlliplied logether will produce 
it. When the factor is a prime number, it is said to be 
^ prime factor. 
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73. To RESOLVE A NUMBER INTO ITS PrIME FAC- 
TORS. 

Problem. — What are the prime factors of 60 ? 

Analysis. — (1.) By trial, 60 is found to be 
the product of the prime factor 2, and the com- 
posite factor 30. 

(2. ) .30 is the product of the prime factor 2, 
and the composite factor 15. 

(3.) 15 is the product of the prime factors 3 
and 5. 

Conclusion. — Therefore by trial the prime 
factors of CO are found to be 2 X 2 X 3 X 5. 

Rule. — Divide by the least prime factor^ and each 
quotient by its least prime factor^ until a quotient is found 
which is a prime factor. The several divisors and the 
last quotient are the factors required. 

What are the prime factors of the following numbei's ? 



« JAVJ 

2 


CO 


2 


30 


3 


15 




5 


60 = 2 X 


2X3X5 



1. 


24. 


7. 145. 


13. 


864. 


19. 


8148. 


2. 


36. 


8. 225. 


14. 


945. 


20. 


719. 


3. 


48. 


9. 796. 


15. 


320. 


21. 


913. 


4. 


144. 


10. 576. 


16. 


500. 


22. 


24024. 


5. 


120. 


11. 256. 


17. 


965. 


23. 


645. 


6. 


136. 


12. 344. 


18. 


7007. 


24. 


840. 



The numbers 8 and 12 can both be divided by 2 and 4: hence 2 
and 4 arc said to be common f actons, or common lUmaars^ of 8 and 12. 
Since 4 is the gieatest number tliat will divide both 8 and 12, 4 is said 
to be tlie greatest common dimsory or factor, of 8 and 12 : hence, 

74. The Greatest Common Divisor, or factor, 
of two or more numbers is the greatest number that 
will divide each of them without a remainder. 



^f^viFw. — Define, a, unit. (1.) A iuim\)er. C^.> A. co\\ct»\» troxG^RSt. QkA 
tienonunate number. (4.) An absti-act uuiuber. (J^*') 




THE GREATEST COMMOS DIVISOR, 11.1 

I FIND THE GREATEST CO-MMON DIVISOR OF TWO OB 

MOKE NUMBERS. 
Problem. — Find the greatest common divisor of 
J 12, and 18. 

Analvsls. —By inspection we find tliat 3 anil 
6 = 3X2 2 are the only corauion fnctoi'a, or Jivisors, of fl, 

12 = 3 X 2 X 2 12. and 18: lience tlie produ<?t of 3 imd 3, or6, is 
IS = 3 X 2 X 3 the greateal common diviaor of 6, 12, aud 18. 

Rule. — Resolve the numbers into their prune factors. 

"Die product of the factors which are common to all the 
numbers will be the greatest common divisor. 
Find the greatest common divisoi-s 
■25. Of 6, 12. Of 8, 12, 16. Of 24. 30, 36. 

26. Of 9, 15, 21. Of 16, 20, 28. Of 36, 42, 88. 
Of 39, 65, 104. Of 72, 168. 
Of Ifi, 60, 72, 96. 
When numbers cannot be easily factored, the pupil 
may use the following 

RcLE. — I, Divide the <ji-eater number hy the Ims : if 
a rttiiainder appears, dii'idi: the preceding divisor by it ; 
loA so eontinite to divide the last dinisor by the last 
rmainder, until n'ith':nfi remains. The last divisor used 
u tie ip-eatest common divisor. 

II. H7im there are more than two numlm-s, find the 
peatest common divisor uf two of them, then nf that 
Hmor and one if the other numbers, ^c. The latt 
iiviior teill be the greatest common divisor. 



27. Of 36, 81,135. 

28. Of 78, 234, 468. 
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EXAMPLES. 

29. Find the greatest common divisor of 2219 and 
4501. 

30. Find the greatest common divisor of 16082 and 
25762. 

31. Find the greatest common divisor of 1496, 2312, 
and 10761. 

32. Find the greatest common divisor of 3298 and 
10761. 

TO FIND THE LEAST COMMON MULTIPLE OF TWO OR 

MORE NUMBERS. 

When a number, as 20, can be divided by an integral number, 
as 5, without a fractional quotient, it is said to be a multiple of that 
number. When a number, as 20, can be so divided by two or more 
numbers, as by 4 and 5, it is said to be a common multi2)le of those num- 
bers. Since 20 is the least number that can be so divided by 4 and 5, 
20 is said to be the least common multiple of 4 and 5. 

73* A Common Multiple of two or more num- 
bers is a number which can be divided by each of them 
without a remainder. 

76. A Least Common Multiple of two or more 
numbers is the least number which can be divided by 
each of them without a remainder. 

Problem. — What is the least common multiple of 
6, 12, and 18 ? 

PROCESS. Analysis. — Resolve the numbers 6, 12, and 

6 = 3X2 ^^ "^^^ their prime factors. A multiple to be 

12 = 3 y 2 y 2 divided by 18 must contain all the factors of 18, 

Ig ^ 3 y 3 y o or 3 X •> X 2: to be divided by 12, it must con- 

tain also the additional factor 2, not found in 
^XSX2X2=36 jg ^jj ^^^^ factors oi e> ax«i iov\\\vi l\j. 12 and 18: 
Aence the factors of the multiple are S X *i X ^ X 'i = ^fe. ^Vwsfc ^ N» 
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the least number divisible by 6. 12, and IS, it is als<.» the least common 
multiple of these numbers. 

The following process and rule have the advantage of brevity. 

Proble^l — What is the least common iiniltiple of 
24, 16, 15, 20, and 8 ? 





PROCESji. 






2 24 


16 15 


20 


8* 


2 12 


8 15 


10 


i 


2 6 


4 15 


5* 




*> 


2 15 






2X2X2X2X15 


— 24() least 


common multiple. 



Rule. — I. Write the numbers in a horizontal llne^ 
and cancel those which are factors of any of the rest. 

II. Divide by the smallest number that will divide them 
without a remainder^ and write the quotients and un- 
divided numbers below, 

III. Cancel and divide as before^ until no number will 
divide two of them without a remainder. The product 
of the divisors and undivided numbers is the least common 
multiple. 

Find the least common multiple of 

83. Of 10, 6, 18, 15. 40. Of 8, 9, 55, 49. 

34. Of 24, 16, 15, 20. - 41. Of 720, 830, 1,736.- 

35. Of 25, 60, 72, 35. 42. Of 8, 12, 10, 24, 30, 

36. Of 63, 12, 84, 72. 48, 72, 144. 

37. Of 64, 81, 14, 63. 43. Of 3, 7, 5, 9, 180. 

38. Of 12, 72, 36, 144. 44. Of 5, 3, 7, 9, 91. 

39. Of 1, 2, 3, 4, 5, 6, 7, 45. Of 4, 3, 0, 7, 8, 10, 19. 

8, 9. 46. Of 4, 8, 12, 21,48,84. 



* See prooeee. Cancel the S because it is a factoi ot 'i\^ aAM> Xi ^w•^'^VMKa»9N^ 
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CANCELLATION. 

77* Cancellation. When one number is to be 
divided by another, the process may often be shortened 
by striking out factors common to botli divisor and 
dividend. This process is called cancdlation. 

Problem. — Divide 28 by 14. 



PROCESS. 



Analysis. — Since the divideml, 28, is 
Dividend. Dh'lT Quotient. coiuposeil of tlic factors 7x2x2, aiKl the 

28 -r- 14 = 2 (livi.sor, 14, is composed of the factors, 

(/ X 2 X 2) -- (7 X Ji) = 2 ^ ^ '^» *^ ^^^^ factors 7 X 2 in the dividoiul 

are cancelled, and the equal factors, 7X2, 
in the divisor, Jire cancelled, the quotient of 
the remaining factor will still be 2: hence, 

78. Principles. — I. Cancellmg a factor cf a number 
divides tha number by that factor, 

II. Cancelling equal factors in both numbers will not 
change the quotient. 

Problem. — Divide 11 X 3 X 4 by 11 X 6. 

PBOCESS. 

2 
Dividend ;Z X 3 X ^ o r^ ^. ♦ 
Divisor -TI3rr '^ ^''''''^'• 

RuIjE. — Write the dividend over the divisor^ and can* 
eel all common factors. 

47. Divide 48 X 3 X 4 by 8 X 7 X 6. 

48. Divide 40 X 10 x 3 by 6 X 6 X 2. 

49. Divide 25 X 7 X 19 by 6 X 48 X 2. 

50. Divide 21 x 21 X 25 by 7 X 5 X 6. 

51. Divide 4 X 13 X 8 by 2 X 6. 
S£. Divide 81 X 8 X 3 by 2 X 27. 

S3. CSXS X 4x 9)^C4xax«> = ^\MAn 
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64. (7 X 4 X 8 X 2) ^ (8 X 4 X 2) = what? 

55. 144 -i- (3 X 4 X 2) = what? 

56. (5 X 8 X 9) ^ 120 = what ? 

57. ^X^X,^X^Xi = what? 

58. A fanner sells 46 bushels of apples worth 40 
cents a bushel, and receives in payment 20 pounds of 
tea. What is the tea worth per pound ? 

59. How many tons of hay, at 816 per ton, must be 
given for 12 barrels of flour, at $8 per barrel ? 

60. A farmer exchanged 9 tubs of butter, each con- 
taining 56 pounds, worth 25 cents per pound, for 4 
chests of tea containing 42 pounds each. AVhat was 
the price per pound of the tea ? 

Note. — Additional examples should be dictated by the teacher, or 
placed on the blackboard to be copied, and solved, at seats. 

ANALYSIS OP SECTION VII. 

I. Composite Numbers. II. Least Common Multiple. 

1. illustratiox. 1. illustration. 

2. Prime Nlmders. 2. Definitions. 

3. Prime Factors. 3. Puodlems. 

4. CoHPOsrrE Numbers. (a.) Analysit. 

5. Greatest Comxox Divisor. (b.) nule, 

(a.) Deifinition. 
(6.) Problema. 

(c; Anaivau. IH. Cancellation. 



(//.) Rule. 



1. Illi'stration. 

2. Principles. 

3. Problems. 

(a.) AtialysU. 
(6.) liule. 




PBACTIONS. 



1. What is meant by hiilves? Byfiftlis? By thirds! 
By eighths? By ninths? By aeventha? 

2. How lire halves obtained? How thirds? Hoff 
fifths? How sevenths? 

3. Ill how many ways are sixths obtaitied? 

. Ans. — By dividing a unit into nix equal parts, of 
dividing haJvei each into S equal parts, or tJiirda eadt 
into 2 equal parts. 

How ean quarters be obtained? eighths? tenths? 

4. Point out the unit in the picture, halves, thirdSi 
fifths, eighths, tenths, ninLhs, fourths, sevenths. 

5. Into how many equal jmrts must a unit be dividecj 
to make halves ? thirds? fifths? tenths? eighths, &c.? 

6. How do halves compare in size with thirdal 
Halves with fourths? Thirds with sixths? F ifthi 
with tenths? Ninths with sevenths? Fourt 



u bjiirua [ 
i? Fifthi 

irtt^^^H 
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7. How is the size of the parts affected by cutting 
the unit into a larger mimber of e(}iial jwirts? By 
cutting into a less number of equal parts ? 




4(oiirrtia (J). nfifMis (^). 

8. When an apple is divided into two e([iial parts, 
what are the parts called ? What is one of the ports 
called ? What is each of the parts called ? 

9. When a pear is divided into three equal parts, what 
We the parts called? What is any one of the parts 
CBlled? 

10. When an orange is divided into four equal jiartB. 
what are the parts called ? AVhat is each of tlie parts 
called? 

11. Three thirds of a pear are equal to liow many 
whole pears ? Five fifths of a melon are equal to what ? 

When any thing, or nnmber, is (iivided Into equal purls, nnoorraora 
It tbeae equal pitrts is called a /metlan; one of these oi|liii1 purta is 
■"owtinieB called a fraclional unit. 

That which shows tliu number of equal pnrta liilo which a thing. 
(IT number, is divided \i calleil tlie denominaior, and shows tJte size ol 
QietuLrts. 
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One of the equal parts of a thing, or number, is called one-haJf, ot 
one-third, or one-fourth, &c. Two or more of the equal parts are 
called two-thirds, two-fourtfis, three-fifths, &c. 

That which shows how many of the equal parts are expressed is 
called the numerator. 

When all the parts represented are less than a single thing, or unit, 

the expression is said to be a 
^;x sv \<^" ^f^if^^ proper /racf ion; as, 1 third, 

2 fourths, 3 fifths. When all 
the parts represented equal, 
or exceed, a single thing, 
the expression is said to be 
an improper fraction; as, 
5 halves, 3 thirds. When 
one or more single things, and one or more parts of a single thing, 
are used together, the expression is called a mixed number; as, 2j 
apples. 

79. A Fraction is one or more equal paxts of a 

unit, as, |, |, f . 

80. The Denominator shows into how many 
equal parts the thing, or number, is divided ; as, in |^ 
the denominator 4 shows that the unit is divided into 
four equal parts. 

Exercise. — Write twenty fractions, point out the denominator 
of each, and tell its use. 

81o The Numerator shows how many of the 
equal parts are included in the fraction ; as, in |, the 
numerator 3 denotes that three of the five equal parts 
are expressed by the fraction. 

Exercise. — Write twenty fractions, point out the numerator of 
each, and toll its use. 

82. A Proper Fraction is one whose value is 
less than a unit ; as, f ? |) |* 

ExEBCiHK, — \yr\t/Q twenty proper traxjtVoiia, aivd \a\\ ^\i^ wi called 
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83. An Jmproper Fraction is one whose value 
is equal to, or greater than, a unit ; as, |, |^, |. 

ExKRctSE. — Write twenty improper fractions, and tell why so 
Mlled. 

84. A Mixed Number consiata of an integer and 
a fraction ; as, 2^, b\. The sign -f is understood be- 
tween the integer and the iiractiou. 

ExEROiBB. — Write twenty mised nwabers, and teli wby so called, 

85. PrisCEPLES. — I. The smaller the number of 
«ival parts into which the vnit is divided, the greater is 
^ tize of each part, 

II, The greater the number of equal parts into which 
a unit is divided, the smaller is the size of each part. 

Fractions may be written in worda ; as. four-tentha, 
five-sevenths ; or by figures, thus, |, ^, f Smomiuiiiot. 



ORAL EXERCISES. 

vl. When an apple is divided into 3 equal parts, what 
I the parts called ? When divided into 4 equitl parts ? 
Jen into 7 ? 

'. When an orange ia divided into 8 equal paita, 

Efttare the parts called? When divided into 4 equal 

te? llparta? 9parts? 6parta? 

*?. When a peach is divided into 2 equal parta, what 

13 each one of the parts called ? When divided into 5 

eiiual pitrts? Into 3 equal parts? Into 7 equal parts? 

D 11 equal parts ? 

. When a melon is divided into 6 equal parta, what 

(. of the parts called? What are 2 "^wxte (^^M'ai.l 

'3f Spaits? 
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5. When a pie is cut into 8 equal parts, what are 2 
parts called ? 6 parts ? 3 parts ? 1 part ? 7 parts ? 4 parts ? 

6. What is meant by ^, J, ^, J, &c. ? 

Ans. — By one-half is meant ONE of the TWO gg'i^aZ 
parts into which a thing^ or number^ is divided ; one-third 
is ONE of the THREE equal parts ; one-fifth is ONE of the 
FIVE equal parts ; ^c, 

7. What is meant by |, |, f , &c. ? 

Ans. — By two-thirds is meant TWO of the three equal 

parts into which a unit^ or number of units^ is divided. 

The term three-fifths means THREE of the FIVE equal 

parts into which a unit^ or number of units^ is divided^ ^c. 

Note. — When no definite number of units is expressed, one unit 
is always understood, 

8. When a melon is divided into six equal parts, 
what is one of the parts called ? 

Ans. — One-sixth of a melon. 



REDUCTION OF FRACTIONS TO HIGHER TERMS. 

ILLUSTRATIONS. 




i 



X 2 
X 2 




I 



s ^■•' 



I « 

M 





2 



= J = 



I 




7X2= D 

From the above illustrations is deduced the following: — 

Sff» Pbinciple. — Multiplying both terms of a frac- 
tz'on ^ tJi^ same number doc8 not cliauge xt% 'ooil'UA^ 
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OBAL, SLATE, AND BLACKBOARD EXERCISES. 

Write a series of ten equivalent fractions from each 
of the following, to be read as a class-exercise. 

PROCESS. 

(1.) (2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) (10.) (11.) (12.| 

1 

-A 

Problem. — Change | to an equivalent fraction of 
the denomination of 30ths. 

PBOGESS Analysis. — Since ^ of one unit is equal to ^, 

{X 6 = 25 4 of a unit will equal five times as many thirtieths, or 

X5=tt QR 



^• 


} 


tV 


A 


h 


i 


1 


i 


i 


4 


1 


*. 


i 


tV 


? 


f 


\ 


^ 


1 


f 



A 


A 


A 


i 


iS 


A 


f 


1^2 


1^ 


-A 


1 


1 


? 


^1 


A 


f 


f 


i\ 


h 


i^ 


9 


1 


1 


% 


H 



A 


ii 


T^ 


if 


^^ 


1 
14 


A 


T^I 


it 


-A 



In the same manner, reduce and analyze each of the 
following : — 

1. 1^ to 2l8ts. 4. r^-^ to 22ds. 7. f to 60ths. 

2. I to 40ths. 5. ^^ to 26ths. 8. f to 68ds. 

3. I to 36ths. 6. I to 36ths. 9. f to 72ds. 



Kbview. — For what is the Arabic notation used? (9.) How many figures are 
*«w? What is the vnJue of each? What is the u^^ft ot \\\fe ^iVsvYvet** ^V\0\ -ax.'^ 
fiileddigltB? IT/ia^isaieslmpJe value of a figure? C\0.> >N\iaX\i^<i\wsa^N^>aa^ v^V\ 
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TO KEDUCB A FRACTION TO ITS LOWEST TERMS. 

87' A fraction is at its lowest terms when it^i nu- 
merator and denominator are prime to each other. 



. ANO WK1TTK» KSKRC1SK3. 

How niauy halves in | ? In g? 



1. How many halves in |? Ii |? ^n A' ^^ H' 
lln^? Inf?'ln|J? In J^,? In ^^? TF:in^|?l 

2. Reduce | and -j*, to theii- lowest terms. 

ILLUSTRATION, 



ANAI.TBIB. — Since every 2 tenths equals I Jifth, in 4 [cn(/(« there | 
uiyjyitA« as 2 'en(7M are contained times in 4 tenths, or f. 

3. Reduce -^ to its lowest terms. |. ■^. ^. j^J 

|ii- H- H- A- "^ tt- «■ H- «■ W-. ?!■ 

»BT7EW. — Whnl in nimiotation? (12.) Eepem 
D reft lo right by periodH. How An nuniben ir 
r tenfOhi nulo? Wliat in a tula! UW Glio *i«s luatomi 
radon. (10.) 
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Problem. — (a.) How many fifths in -^ ? (6.) In §^? 

Formula. — 6. |4 ± 1 i = | ; or, 

(b. ) ANAiiYSis. — Since every 12 sixtieths is equal to 1 fifth, in 24 
sixtieths, there are as many fiftlis as 12 sixtieths are contained times 
in 24 sixtieths, or 2 fifths, (2). 

From the above is deduced the following : — 
88» Principle. — Dividing both terms of a fraction 
by the same number does not change its value. 

To reduce a fraction to its lowest terms, use the following ; — 
Rule. — Divide the numerator and the denominator 
of the fraction by any number that will divide them both 
ivithout a remainder. Continue dividing in this way 
until no number greater than one will divide them, 

4. How many fourths in | ? In ^% ? W, In {^^ ? 

Process. -3)-,V^3)H 3)^\ f 

5. Change j^g- to thirds. -^ to sevenths. W. || to 
fifths. II to thirds. 

6. Reduce ^ to ninths. ^ to fifths. W, |f to 
sevenths. || to sevenths. 

ORAL, SLATE, AND BLACKBOARD EXERCISES.* 

Reduce each of the following fractions to its lowest 
terms, to be read as a class-exercise. 
MODEL. (1.) (2.) (3.) (4.) (5.) (6.) (7.) 



i4. 


-21 


2.0 


10 


18 


YY 


2^ 


25 


"12 


21 


if 


H 


1^ 


"it 


II 


ih 


U 


Il- 


20 
28" 


U 


1 


U 


ia 


15 

27 


n 


I'o 


1% 


IS 


20 
44 


50 
06 


U 


J^ 


J2A 


10 


a4 


^6 


4i^ 


2 6 


26 



*81neethe fractions used in business lran»actio\^s aYete>N,«vvi U\vi\Av\\\^Ql 
*i»tamimaU,itlaotgrea,t iuiportance that tlxe pupila 8\\o\\\d\><i«XA^\ft \vi^^<^^^^^^vi» 
^lowiett tnmB at each at a gJaiice : hence the large i\um\>ftT ol We«fe ^yaxq^sr^ 
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Suggestion. — The greatest common divisor can be readily dis- 
covered by finding what part of the numerator is contained iu the 
denominator; as, the whole, a half, a third, a fourth, &c. 

The following suggestions are valuable in discovering the divisor 
of a number: — 

1. Every even number is divisible by 2 ; as, 384, 672. 

2. Every number ending with 5 or a zero is divisible by 5 ; as, 305, 
240. 

3. If the sum of the digits of any number is divisible by 3, the 
number itself is divisible by 3 ; as, 612, 822. 

7. What are the lowest terms of | ? Of ^ ? Of ^ ? 
Of ^5^? Of ^? Of 3^2? W. Of fl? OffI? Of 

8. What are the lowest terms of ^^ ? Of ^ ? Of 
li? Of if? Off^? Of|f? Of||? >. Of^? 

9. What are the lowest terms of |f ? Of |j? Of 
iir Of II? Of II? Of 1^? W. Of ~^^? Of 

10. What are the lowest terms of -^5 ? ^ ? ^^ ? 

1^ ' 10 0* 100- too- ^^' 107^- lOlJ* 240* 1230* 

11. What are the lowest terms of ^^? y^^? 1^? 
iW^ tItt? i%? iVtr? iV^? W. Jj^? J^7 #j? 
ill? iVs? M!? 

12. What are the lowest terms oi ^7 ^ ? ^ ? 
m-^ tVff? m? W. J^? J/,? T»if,? ^? 1^?? 

15 7? 3£0 3 9 
634 • 5005 • 

Always change fractions to the lowest terms 
permitted by the conditions of the work. 

Rf'jviEW. — Wliat is addition? (17.) Wliat is the sum of two or mora nam* 
ben? (J8.) Describe the sign of addition. (^\Q.^ ^Yio\7V\a\\«&. 'Descrlbo the siga 
of equality. (20) Show its use. Describe lYio do\\M-«\«iv. IJt.V.'^ 



To CHASGE INTEGEAL OR MIXED NTTMBEBS 
TO UIPROPER FRACTIOSS. 

Problem. — How many quarters in 2| apples? W. 
In 37^ oranges ? 

AsALVSls. — Since in 1 apple 

there are 4 <iuitr1era, in 2 apples 

there are 'i times 4 quarters, or S 

' quarters, aud S quarters aud 3 

* quarters are 11 quarters: hence 

^ULE, — Multiply the integral number by the denomt- 
r of the fraction, and to theproduct add the numerator, 
i write the result over the denominator. 



Weittrs Process. 
37i 



Vrite the corresponding improper fraction for each 
3ie following mixed numbers. 

(1.) (2.) (3.) (4.) (5.) (6.) 




^ 


H 


"t 


H 


8? 


5| 


H 


16? 


«A 


9A 


*f 


8« 


"i 


8A 


m 


«! 


13J 


13| 


4A 


6« 


»! 


17? 


H 


8A 


6? 



lange each of the followinEr numbers to fractions. 

595. 21. 413}. 25. 917.ft. 

IS. 46}. 22. 682|. 26. 76.3f,. 

19. 876|. 23. 83j. 27. 412{j. 

20. 863. 24. 413^. 

ml exaupks, Bee dviU-cwi eTLemX^s. 
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90. To CHANGE IMPROPER FRACTIONS TO INTEGRAL 
OR MIXED NUMBERS. 

Problem. — How many melons in 15 halves ? 

FoRMirr A \P 7i Analysis. — Since in 2 halves there is 

'^ ^' 1 melon, in 15 halves there are as many 
melons as 2 halves are contained times in 15 halves; or 7 with 1 
half remaining : hence ^ = 7^. 

Rule. — Divide the numerator hy the denominator. 

ORAL, SLATE, AND BLACKBOARD EXERCISES. 

Write corresponding integral or mixed numbers for 
each of the following improper fractions. 

MODEL. (1.) (2.) (3.) (4.) (5.) (6.) (7.) 

¥=6^ ¥ ¥ ^ 
y= 9 ^^ ^^ 1^ 

6^=15| ^ Y ¥ 

V = ii| 3/ Y !! 

6g8=13| ^ S^ LJ. 

\i= ^^^ ¥ ¥ ¥ !?- IJ ii ¥ 

WRITTEN EXAMPLES. 

Change the following fractions to integral or mixed 
numbers. 



4^- 

21 


If 


n 


i3 
6 


\l 


1^ 
81 
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94 
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ii 
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S¥ 


83 
2 1 


\l 


1! 
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!l 


II 


4 8. 
21 


W 



28. 


H^. 


i^. 


34. 


as^. 


40. 


f^^. 


46. 


Iff- 


29. 


i^'i^ 


i|i. 


35. 


^p. 


41. 


H^"-- 


47. 


ill- 


30. 


HK 


^F- 


36. 


l.|M. 


42. 


W^ 


48. 


Wi'- 


31. 


^P' 


^P- 


37. 


^J^. 


43. 


HF- 


49. 


'm- 


32. 


f^i-K 


a.ti. 


38. 


^W- 


44. 


m- 


50. 


w- 


83. 


440, 


^F- 


39. 


2-2 • 


45. 


iif- 


61. 


n^^- 



-For adcUtion&l examples, see driW-caxOi eiti&tftVa^, 
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ORAL BEVIEW. 

How many thirds in 1 ? In 2 ? In 4 ? 

Ajtaltsis. —Since there are 3 lUrds in I, in 4 liere are 4 times 3 

thirds, or Y- 

2. How many quaiiers in 2 melons? How many 
fourths? How many thirds? Sixths? Elevenths? 

3. How many quarters in 2 yards? In 2J yards? 

In 2| yards ? In 6| yards ? 

4. How many units in |? In | ? In ^ ? lu |? 
InigS? In-^? InY' ^i ¥■ 

5. How many apples in | ? In ^ '.' In | '.' In | ? 
InJ? 

6. How many ones in |? In } ? In V ? In Y ' 

7. How many times 1 are ^ ? 

Analysis. —Since 3 tliirtia equal 1, 13 thirds will equal as many 
times 1 lu 3 tliirda are contained tiinea iii 13 thirds, oi' 4}-. 

8. How many yards in -^^ of a yard ? In ^ ? In K^ ? 
S. How many fifths in 3 apples? In 6 J apples? 

^ oranges ? In 8^ ? 

10. How many halves in 1 apple ? How many quar- 
in ^ of an apple ? How many eighths in J of an 

spple? 

11. In j^ of an apple, how many eighths ? How many 
lourths? How many sixteenths? Eighteenths? 

12. In3|howmanyqnarter8? Eighths? Twelfths? 
Sixteenths ? Twentietlis ? Twenty-foortho ? 




tnhtndlaii? <3I ) KwM U 

L^ o[ nabcrKtlnn. on,) Show It* ate. Qtn the ■ 

IkUhiu 
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DRILL CARD EXERCISES. — TABLE IV. 

Note. — The teacher should select such portions of these drill 
exercises as are adapted to the wants of the class. 

REDUCTION OF FRACTIONS. 

Exercise I. — Write a series of ten fractions, each equivalent to 
the fractions in column V (see card); thus, A. ^ = |=:|, &c. 
B. i = A = A = A,&c. C. i = V%=^,&c. 

Ex. II. — In the same way write ten fractions, each equivalent to 
the fractions in column W. 

Ex. III. — Write ten fractions, each equivalent to the fractions in 
column X. 

Ex. IY. — Prefix to each fraction the integral number opposite 
expressed in column 1, and change the resulting mixed number to an 
improper fraction ; thus, 

Column V. Column W. Column X. 

A. 1 ^ = what? A. 1 J =what? A. 1 J =what? 

B. 6^ =what? B. 6| =what? B. 6| =what? 

C. 8^ =what? C. 8J=what? C. 8^ = what? 

D. 9^1= what? D. 9^= what? D. 9^ = what? 
&c, &c. &c, 

Ex. Y. — Prefix to each fraction the integral numbers opposite ex- 
pressed in column 2, and change the resulting mixed numbers to 
improper fractions ; thus, 

Column V. Column W. Column X. 

A. 38^ = what ? A. 38^ = what ? A. 38 J = what ? 

B. 59i = wliat? B. 59j = what? B. 59^= what? 

Ex. YI. — Prefix the integral number expressed in column 3 to eacli 
of the fractions as before, and change to improper fractions. 

Ex. YII. — In the place of each numerator in each of the columns , 
substitute one five times as large, and change to integral or mixed num- 
bers when possible ; thus. 

Column V. Column W. Column X 

A. 4= what? A. f = what? A. f =what? 

B. I = what? B. I = what? B. ^ =what? 

C. I = what? C. I = what? C. ^ = what? 
Note. — The fractions should always be given in the lowest terms. 

£^x. VIII. — In tlie place of each numerator in each of the columns, 
substitute one ten times as large, aiidTeAucft asXi^lot^. 
■Ex, IX, — In the place of each iiumeTa\At/\\\ft«iJc^vol\)cL^^OiNHSBa.^ 
substitute one twenty-five times as large, and xft^MC^ ij&\i^\s«fe. 
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MrSCELLANBOUS EXAMPLES. 
ORAI. AND WBITTEN. 

62. W. Change 121| to fifths. 

53. W. Change 27J to thirds. 

54. W. Reduce 43| to sevenths. 

55. Change | to an equivalent mixed number. 
W. Change ^\^ to an integer. 

56. How many units in §? W. In ^^? In ■^? 

57. To how many whole apples are ^ equal ? Are 
•^ equal ? W. Are ^^p equal ? 

58. How many oranges will be required to give 10 
boys ^ of an orange each ? To give 12 boys J of an 
orange each? W. To give 112 boys ^ of an orange 
each? 

59. Arthur can pick J of a peck of berries in a day : 
how many thirds of a peck can he pick in 6 days? 
W. In 86 days ? How many pecks ? 

60. If a man spend ^ of a dollar in one day, how 
many fourths of. a dollar will he spend in 13 days? 
W. In 68 days ? How many dollars ? 

61. Harry had $6^ to give some poor boj'S : to how 
many could he give a half-dollar each ? A quarter of 
a dollar each ? W. A tenth of a dollar each ? A twenty- 
fourth of a dollar each ? 

62. A boy has 5| apples : to how many schoolmates 
can he give a fifth of an apple each ? A tenth of an 
apple ? W. A seventy-fifth of an apple ? 

63. A man had 3^ barrels of flour. He sold each 
seventh of a barrel for 1 dollar: how much did he 
receive for the flour ? W. If he received 87 cents for 
each seventh ? If ^ ^ "" " '^ for each seventh? 
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91. To CHANGE FRACTIONS TO EQUIVALENT FRAC- 
TIOUS HAVING A COMMON DENOMINATOR. 

93. Common Denominator. — When fractions 
are of the same tieuombiatina, they are said to have a 
common denuminator. 





It will lie Heeit by the llttu- 
tratlon(a},lhat,ifiot ablock 
of wood ia divided into 3 equ»l 
parts, tlie pieces will be ^LxUa 
of the blocic, and that, if } 
of a blocli Is divided Into S 
equal parts, the. pieces will Blso 
be sixths; lieriee, the piece* 
being of tiic same size, tlie 
fractions representing them 
will have a, conaium dewmA- 



is the eaine wa; {b) j and j of a block maybe reduced to pieces 
Hie same »ite, or fourOui. (c ) |^ and ^ may each be changed to 
» by dividing the ([U^rters each into 3 erjual parts, and the 
'i into 4 eqiul purls. 

- Change | and ^ to a tiommoii davuiva^.- 
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Analysis.* — Since the least common multiple of 

PROCESS. ii^Q denoniinators of the fractions (c) f and J is 12, 

§ = iV t^cn twelfths will be the least number of equal parts 

f = ^^ into which J and | can be divided, and have all the 

pieces of equal size. 
Anal. Steps. — 1. Chanye J to twelfths. 

Since in one unit there are 12 tweJftliSy in ^ of a unit there are 1 
third of 12 twelfths, or 4 twelftlis ; and in J of a unit there are 2 times 
4 twelfths, or 8 twelftlus. 

2. Change J to twelftlia. 
Since in 1 unit there are 12 twelfths, in ^ of a unit there are ^ of 12 
twelfths^ or 3 twelftlis ; and in | of a unit there are 3 times 3 twelftliSf 
or 9 twelfths : hence § = ^^, and | = ^^. 

Prom the above analyses is deduced the following : — 
• Rule I. — Find the least common multiple of the 
denominators for a common denominator. Divide the 
common denominator hy the denominator of each fraction^ 
multiply the quotient hy the numerator^ and write the 
result over the common denominator^ or^ 

Rule II. — Multiply the terms of each fraction hy any 
number that will make the denominators common, 

ORAL, SLATE, AND BLACKBOARD EXERCISES. 

Change the fractions in each series of the following 

numbers to equivalent fractions having a common 

denominator. 

MODEL. (1.) (2.) (3.) (4.) (5.) 

f' 15 ^^ 12' 12* 7' 8 t' T Y' f t' 7 13' 2 

^' ^ z i!' it" ^' i! ^' ^ ^' ^^ ^' ^ ^' ~^ 

hi — 2T' 2¥' Y' 2T 5" f ir Y f' 5 6' 15 

t' ■? ~ 8' ?^* 7' 2 1 5' 7 TY" 34 4' "8 8' 4 

I- 1 = H' If i II h I h f h A h I 

XoTK. — When one denominator can be divided exactly by the 
other, it is necessary to multiply oT\\y owe oi ^}cve 1tw!Xas««; thus, 

/' i^=i^ i' ^_ 
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WBITTEX EXERCISES. 

Pboblem. — Change 3|, 21, |, 4^^, to equivalent 
fractions having a common denominator. 

PROCESS. 

31 =:3i5 ANALYSIS. — Require the pupil to write an anal- 

21 ;;^9 4 ys^^ ®^ ^^* problem in full, and present it to tlio 

1 _ y I teacher as a class-exercise. 



6^- h i A' A^ I- 71. 4|, 311, ^a^, |. 

65. f , A, /i, {h \h 72. 9|, 3i|, 4,V f . 

66. i A, h ^^ A- 73. 4^, 8^V I-, 9|. 

67. A' tIt^ {h 2V 74. 3f 5|, 5^, ,e^. 

68. 4f I, 3?^, llf 75. 3f 5^2, ^, 3,^. 

69. 3f , 3f 5f , 9^. 76. f , 5^, 6^, 3f . 

70. 4f , 5^, ^, ^. 77. I, 6f 5f , 6^^. 

ADDITION OF FRACTIONS. 

93. Since things can be added only to like things, it 
is evident, that, before fractions can be added or sub- 
tracted, they must be reduced to equivalent fractions 
taving a common denominator. 

Problem. — What is the sum of 5|, ^, and 4| ? 

Formula. 5| + t + 4| = 5i}+||+4A = lO^f. 

PB0CBS8 Anaxysis. — (1.) The least common denominator of 

51 — 'ill. * i' i^ *"^ ^' *^ twenty-fourthH. 

1^1! (2.) 5f=5^; il=^; and4f=.4^. 

4 — 42 ^^'^ ^^® ^^"™ ^^ ^^ twenty-fourthH, 2i) tinfnty-fonrths, 

^ ^^ and 9 twenty-fourthn, is 47 twenty-fourthH, f^qujil to 1 

10|| unit and If; which, added to the sum of 4 and Ti, 
equals lOf). 

Rule. — Change the fraetiona to pqual fractionn hnv- 
^ a common denominator, and add thp numeratorn. 



«- Wha* If maitfpIfcfltiQn? ^40.) 1>*!f»ii»i v\\*i i*inn«>. t\\. Vt. Va, ^^.^ 
(f^) Eepmt the axiom. (4«.) Gir« Uf4 prlncipVi^. («.} KimA'STA'- '^^V*** •"*'«^ 
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Note. — 1. When adding mixed numbers, find the sum of tli 
fractions, and add it to the sum of the integers. 

2. Answers sliould always be given in the lowest terms, or reduce 
to integral or mixed numbers when possible. 

ORAL, SLATE, AND BLACKBOARD EXERCISES. 

Prepare the following like the model, and present o: 
slates as a class-exercise. 

MODEL. (1.) (2.) (3.) (4.) 

DRILL CARD EXERCISES. — TABLE IV. 

ADDITION OF FRACTIONS. 

N.B. — For brief business methods of adding fractions, see Key 1 

Drill Cards. 

Exercise X. — Find the sum of V and W; as, A. J + ^, &c. 
Ex. XI. —Find the sum of W and X; as, A. ^ +^; B. J -f-i, &c 
Ex. XII. — Find the sum of V and X ; as, A. | + J ; B. -J -f" i> <^^ 
Ex. XIII. — Find the sum of V, W, and X ; as, A. ^ + ^ + J, &c 
Ex. XIV. — Prefix 1 to V, and find the sum of two numbers ; thus 

A + B,li + 6i;B + C,6i-|-8i;C+D,8J + 9T\;D + E,9T>t+4| 

<fec. 

Ex. XV. — Prefix 1 to W, and find the sum of two uimibers ; thus 

A + B, 1J + 6J;B + C, 6i + 8i, &c. 
Ex. XVI. — Prefix 1 to X, and find the simi of two numbers a: 

before. 

Ex. XVII. — Prefix 2 to V, and find the sum of three numbers 

thus, A + B + C,.38i + .59i+ 16i;B + C + D, 59^+16^ + 20^1, &c. 
Ex. XVIII. — Prefix 2 to W, and find the sum of tliree number 

as before. 
£:x. XIX. —Prefix 3 to V, 2 to W, and 1 to X, then find the sun 
of the resulting mixed numbers-, t)a.\ia, II. 4a'i\-V^+ 1\5 B. fl04 




1, If a boy earns | of a dollar at one time, | of a 
dollar at another time, and $^ at another, how many 
dolkra does he eani in all? 

Forihtla. *S + «|+*^=SU. 

AsALvsts. $J aud (| eqns.] $| nv. 1 JoUar; and 1 dollar and t^ 

SoQOESTiOs. — In adding niorp than two fractions, it is often 
fflore convenient to add tvjo ot them first, re Juce, and add each of the 
Mljeis tg the sum of the preceding addition. 



2. If a boy spends ^ of a dollar at one time, $is at 
another time, and $^ at another, how much does lie 
spend in all? 

3. There are 7 quarters of an apple in one pile, and 3 
halves in another pile : how many apples in both ? 

i. A girl has 2 apples in one hand, and 3 quarter- 
apples ill the other ; her brother lias 1 apple in one hand, 
and 1 half of aii apjile in the other: how many appleis 
have both of the ehildreii ? 

5. Josie gave her mother 2^ melons, and her father 
^ melons : to which did she give the most ? How 
much did she give. to both? 

8, Lillie gave to Laura 2^ oranges, to Charlie 2| 
Oranges, and to Delia 2| oranges : to which did she give 
tie least? To which the most? How much did she 
give away in all ? 

7. A boy bought a jiair of akatea for $2|, a knife for 
Jj'), and a book for $1^; how much did he give for all? 



(lioiloC iimlliDlyiiif^by in. lW,Jt<!. 1.49.') Ulve tlio tt 
. (5(1.) Wliiit imiiilBOiKKiObviii'rtgtonl ^5\.^ 'ftii* 
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WRITTBN EXERCISES. 

78. A man bought 4 pieces of calico. The first con- 
tained 37^ yards ; the second, 41^ yards ; the third, 27| 
yards ; and tlie fouiiih, 38^^ : how many yards did he 
buy? 

79. If a pound of sugar costs 12^ cents, a pound of 
tea $1.21^, and a pound of coffee 22^ cents, what will 
all cost ? 

80. A rubber cost 12^ cents, a slate 15| cents, a 
pencil H of a cent, and a sponge 5 cents: how much 
did they all cost ? | 

81. A farmer raised 326 J bushels of potatoes, 126f ' 
bushels of turnips, and 128 J bushels of beets: how 
many bushels did he raise in all ? 

82. Henry has 24f dollars, Edward has 13J more 
than Henry : how many has Edward ? How many 
have both ? 

83. One-third of a mill is valued at $416| : what is 
the value of the whole mill ? 

84. A farm was divided into 5 parts; four of the 
parts contained 237f acres, one part contained 75| 
acres : how many acres in the farm ? 

85. f 347f is $127| less than the value of my horses 
and carriage : what are they worth ? 

86. I sold a house for $1341|, which was $137^ leS^ 
than it cost me : did I make, or lose ? and how much? 

87. A boy sold a sled for $1.86?, which was 59-^^ 
cents less than it cost him : did he make, or lose ? and 
how much ? 



Review. — Desciibe the fractional sign. (57.) How many signs are there in 
djvjsion? What is tlieir diiTerence? What is the dilTerence between ahoi-i 
cU vision and long division? (5», 50.) 
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88. I bought a mowing-raachine for $280 J, and sold 
it so as to gain f 23-| : for how much did I sell it ? 

89. A man bought f of a share in an oil-weD at one 
time, I of a share at another time, and 3|- shares at 
another time : how many shares did he buy ? 

90. How many times a number is | of it, ^ of it, \ 
of it, and ^ of it ? 

91. How many units in 4, 3|, 2|, and | ? 

92. A boy had 6| apples; he gave his father 2^ 
apples, his mother | of one apple, and to his sister ^ of 
another : how many apples did he give away ? 

93. Five times 16^ + 1 of 16J + f of 161 are how 
many times 16 J ? 

94. I of a pear -|- ^ of a pear + 3 pears + 3| pears, 
make how many pears ? 

95. What is the sum of f , fi, 7|, -^ ? 

96. Three times a number plus | of it, plus 4|^ times 
the number, plus ^ of it, are how many times the 
number ? 

97. 34 times 28, plus f of 28, plus 2-^\ times 28, plus 
1^ of 28, are how many times 28 ? 

SUBTRACTION OF FRACTIONS. 

94. To SUBTRACT A FRACTIONAL NUMBER FROM AN 
IKTEGER OR FROM ANOTHER FRACTIONAL NUMBER. 

Problem. — (a.) From 16 take 5 1. (J.) From 6§ 
take 4|. ((?.) From |- take |. 

PROCESSES. 

(a.) (6.) (c.) c.) 

From 16 6f i=U Formula. ^|-1| = J^. 

JioD. lOf 1§ ^ 
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Ai7AiiY8i8. — (a. ) Since there are no thirds in the minuend, change 
one unit to thirds; { less | equals ^; 15 units less 5 units equals 10 
units. 

(&.) Since j cannot be taken from |, change one of the 6 units to 
sixths, which, with f , makes | ; f — {=i » f ; &iid 5 less 4 = 1. 

(c.) Change f and } to a common denominator; as, \^ and \l. 

H-\i= iV 

Rule. — Change the fractions to equal fractions having 
a common denominator, and find the difference of the nu- 
merators. 

OBAL, SLATE, AJSCD BLACKBOABD BXEBCI8BS, 
MODEL. (1.) (2.) (3.) (4.) (5.) 

^- 1=4^ H-l f-A 8f-5i f-f 5i +2/o 

3?-2f=iB if- 1 i- i i?-H l+f 6f + I 

DRILL CARD EXERCISES. — TABLE IV. 

SUBTRACTION OF FRACTIONS. 

N.B. — For brief business methods of subtracting fractions, see 
Key to Drill Cards. 

Exercise I. — From V subtract W ; thus, A. \ — \\ B. \ — J5 

Ex. II.— From W subtract X; thus, A. J — i; B. J — |, &c. 

Ex. III. — From V subtract X ; thus, A. ^ — \\ B,\ — j, &c. 

Ex. IV. —From 1 subtract V ; thus, A. 1 — -J; B. 6 — \, &(t. 

Ex. v. — From 2 subtract W; thus, A. 38 — ^; B. 59 — i, &c. 

Ex. VI. — From 3 subtract X ; thus, A. 472 — ^J^ ; B. 004 — \, <fec. 

Ex. VII. — Prefix column 1 to V, and subtract each mixed num- 
ber from 23.i\ ; thus, A. 23y\ — 1^, &c. 

Ex. VIII. — Prefix column 2 to W, and subtract each mixed 
number from 140jij. 

Review. — Give the axiom used in division. (60.) Name tlie princples. (61.> 
Give an example illustrating each. Analyze a short example in division. (62./ 
Illusti-Jite the method of dividing by 10, 100, 1,000, &c. (63.) Analyze a short 
example in long division. (64.) 
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Bk. IX. — Prefix cohunn 3 to X, anil subtract eaeb miaed utimbi-r 

trom92(if. 

Ex. X. — PiiiU tlie (liffereQ>.'e icdumn T) between A luiilll, } — J; 
BauilC, i — J, <Sc. 

Ex. XI.— Find the difference (uoluiun W] between A and B, U 
uil C. £c. 

Ex. XLI. — Find the difference {<.-olumn X) beiweeu A anil B, B 
Md C, 4c. 

Es. SHI. — 2 — V + W-t-1 — X = wliat? aa, A. JIS— J + J 
4-l-i = wllal? B. .W - ^-(-i + fi_l-=wliat? 

1. What is meant by sixths? What by sevenths? 
What by ninths? By elevenths? By fifteenths? 

2. What is the difi'ereiice between halves and quar- 
t*re? Thirds and fourths? Sixths and sevenths? 
Elevenths and twentieths? 

3. Which is the greater, — a half, or a quarter ? A 
third, or a fourth ? A fifth, or a sixth ? A niuth, or an 
eleventh ? 

4. Which is of the most value, |, or J ? g, or J ? j, or 
?,ora? ior^r? |,orJ? f , or ^ ? ?, or J ? 

fi. Jennie, having | of an apple, gave J to her sister: 
how much had she left ? 

6. What is the difference between if and 2^ ? 

7. If I pay Si| from $3^, how mnch remains? 

[ 8, If I sell I of an acre of hiud fiom a lot which 
mtains i^ of an acre, what remains ? 
^ 9. Ten acres leas J of an acre equals how much? 
Less J of an acre ? Less J of an acre ? Leas 4 J acres ? 
Less 4J acres ? 

10. From | take ^ ; take J ; take g ; take f . 

U. How much is ^ + I - ^ ? 5 + J _ .^3^ y g _ j 

b JAUch is J plus ^ — \ -V \ - ^L 



J 



144 FBAOTIONS. 

13. What is the difference between 4^ and 2| ? 

14. What must be added to 4| to make 8 J ? 

15. A boy bought a sled for $2| ; he then sold it for 
$^ less than he gave for it : how much did he receive 
for it ? 

16. Kate had 25 cents; she bought apples for «SJ 
cents, nuts for 5| cents, and an orange for 2| cents : 
how much money hg,d she left ? 

17. Anna bought 6 oranges for 5^ cents, 3 apples for 
4^ cents, 1| pounds of almonds for 16^ cents: how 
much did she give for all ? 

WRITTEN EXEBCISBS. 

98. From \^ take ^. 

99. From f ^ take ^. 

100. From Intake -^^ 

101. f - ^ =.what ? 

102. ^-^^'zziwhat? 

103. f I less \i = what ? 

104. -^j minus ^^ = what? ^' • 

105. 3j — ^=what?i.^/.^ 

106. 27 - ^ plus f = what?; *■ -- ^ , 

107. 24^ + I less ^ z= what ?om \ : 

108. 18f minus If + ^ = what? *' '' 

109. ^ - ^2_ +^ = what ? } r . ^ 

110. 5 + ^-^.^ + 8 = what? • 
111.. 4 + f - I + 3j = what ? \ 

112. (82^-1) + 2+1 = what?^ .: 

113. (11^ + I) - (I + 4) ^ ^hat? 

MISCELLANEOUS PR0BLE>*3 FOR BEVIEW. 

114. A man bought a cow iox $S9^^ and sold it for 
^0: what was the profit? 



RUDtDLA. $40 — *39^= what ? 

Note. — The pupil aliould he required to write ^l fnrmula showing 
liifl relation of the munhers In eacli prohleiu. 

^^LU5. A grocer bought 3T1| pounds of butter; he then 
^^Hd 147§ pounds: how jnn-uy poiiuds had lie left? 
H 116. A man bought at one time 84| bui-rels flour, 

at another time 47^, and at another 44^g barrels ; how 

inauy barrels did he buy ? 

117. Front a ten-dollar bill 1 spent at one time S1.2.5|, 
at another ■S1.64g, and at another $8.37J: how rauoh 
tad I left? 

118. 3^ pounds of coffee cost 2§ dollars, 4| pounda 
of tea cost 5^ dollars : how much did both cost ? 

119. I had 347| pounds of tea, 32o| pouuits of coffee, 
and 123^ pounds of rice; I sold 121| poinds of each: 
now many pounds of each had 1 reinaijiing ? 

120. The minuend in 814f, the subtrahend is llGj^ i 
wJiat IS the difference ? 

121. The difference is o7^, the minuend is 411^5 : 
wliat is the subtrahend ? 

122. The siibtrdheud is 63|, the difference is 51 j ; 
wlat is the minuend? 

123. Henry had 47J dollars, and Robert as many, 
lacking $8^g : how many dollars had Robert? 

124. Geoi'ge bouglit a sled foi- $3|, and sold it so as 
lo gain $1-^ : for how much did he sell it? 

125. Mary bought a portfolio for $2.34^ ; but she 
giTsit to her cousin for 25| c<;ntM.less than it cost her; 

how much did she sell it V 

i6. The price paid for a book is lil5.32j, the gain 

^1^: what wa« the selling-ytice ? 

~" pi-ive paid for a book, is %?i.^V. •, \\\>iV«):. 
''J oents: irhat -was the selling-pncfe"'. 
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128. The selling-price of a house was $3474|; th< 
I cost was $5234§: what was tho gain, or 

129. The selling-price of a horse was f47f ; the gain 
I was $25| : what was the cost ? 

130. The selling-price of a mowing-machine 
I $135^ ; the loss was $25| : what was the cost ? 

131. The selling-price of a baiTcl of flour was $3. 
\ the cost was 85.08| ; what was the gain, or 

MTJLTIPUCATION OP PEAOTIONS. 
93. To MULTIPLY A FBACTION OR MIXED NCTMBBl 
JY AN INTEGER. 

Problem. — If I should give § of a cake of raapla-^ 
I sugar to each of 7 boys, how many sixths of the cak.^ 
I would all the hoys have ? 

Formula, f X 7= V = aj. 



Analysis. 

2 sistli* 
of 11 cake, 7 boj»'. 
will receive 7 times 3 
sixths, or 14 sixtbt: 
14 sixths equals Sf. 
or 2| cakes. 
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r 2. How mstDT dollars in 5 times | of a doUar ? In 
B times ^ of a dollar ? In 5 times ^ ot" a dollar ? 

. At $1 a poimd, what will 4 pounds of coffee cost !' 

Analysis. — Since 1 pound cos.t f|, 4 pnuiids will cost 4 ihue?i *|, 
nr t}, equal to «L'|. 

4. At $1 ;i bushel, what will 3 bushels of apples cost ? 
5 bushels ? 6 bushels ? 3 bushels ? 10 bushels ? 

5. How many times 1 are 4 times ^'f 6 times |? 
9 times I ? 7 times | ? 

6. What will 5 lemons cost at 4J cents each ? 

-AnALYata. — Since 1 lemon costs 4-j cenLa, 5 lemons will cost 5 
"toes 4^ eenla, 5 tiuiea ^ cent = 4, or 2^ cents; 5 times 4 cents = 20 
f^nta; 20 cents + 2^centa = 22i cents. 

7. What will 8 pounds of sugar cost at 12J cents per 

Pound ? At 8| cents ? At 9f cents ? At lOJ cents ? 



ORAL, SLATE 


AND BLACKnoAKD 


EXERCISES. 


»on.L. 


(1-) 


(2.) 


(3.) (4.) 


4X2= i» = lj 


Sxl 


t X6 


1|X3 4jx8 


iX4 = ¥ =2J 


1X7 


AX4 


4S X 7 7| X 4 


iX5 = Y =3i 


8X3 


i X3 


3i X 6 2j X e 


8fXS = 9| =11 


jxr, 


AX9 


7J X 8 6j X 7 


l?X2 = 8f =8{ 


|X8 


i X3 


5J X 3 Sf X 3 


Phoblem. — Mul 


iply •251| bj 3. 


By 6. By 7. 


"•""■ A»a™„ 


— (1.) Forconvpiiie 


te multiply the [Qtegef 


K51f aiid fraction neparatelv 






a (2.) Slim 


.«j_»|. 


-»H. 




rsH f^-"'"" 


^*251 = t753. *753 


+ SH equals »754|. 




ouJd 1« ouiilUMl iu> wnn 


uQlBV'kv^^&°^^»u•v«- 


Hp tta mMi mmjfjj' In die n 


liiid. 




i 
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1. W. Multiply 341f by G. By 8. By 9. By 11. 

2. W. Multiply 302| by 5. By 11. By 4. By 8. 

3. W. Multiply 404| by 4. bV 12. By 8. By 10. 

Problem. — What i)art of a line is 3 times J of a 
line? 

ILLUSTKATIOX. 
1X8 a — 1 

t — 6 — a 

("•> Hn — I — 1 — I — I — I riT^ — I — I — I 
Us = i 

Analysis. — 3 times J of a line equals |, or ^, of a line. 

Principle. — Dividing the denominator of a fraction 
multiplies the value of the fraction. 

The number of parts remains the same, while their size is in- 
creased. 

Rule. — To multiply a fraction by an integer^ multiply 
the numerator^ or divide the denominator^ hy the integer. 

Note. — Wlien the multiplicand is a mixed number, multiply the 
Integer and fractions separately, and add the products. 

4. W, What is the product of 453| multiplied by 3 ? 
By 5? By 8? By 13? By 11? By 29? 

5. If 1 pound of tea costs $|^, what will 7 pounds 
cost? 4 pounds? 9 pounds? TT. 341 pounds? 246 
pounds ? 

6. If coffee is worth 37J cents per pound, what are 
2 pounds worth? W. 7 pounds? 25 pounds? 87 
pounds ? 



Review. — Kecite tlie table of United States money. (66.) Give the table of 
aliquot part?. (66.) Of what are coh\» made? {^1.^ Wliat is paper money? (fi8.) 
WImt Is Hu invoice, or bill? (69.) Who ia U\© d©\>\ftT*? \rV\o W\ft w&<VVtfst*l >W\uit 
is»i2 account? 
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7. If a barrel of flour is worth f 9f , how much are 2 
carrels worth ? 3 barrels ? W, 11 barrels ? 223 barrels ? 

8. 2|^ loaves of bread will last 1 man 2 days : at the 
same rate how much will 3 men require ? 5 men ? 
TF. 68 men ? 125 men ? 

96. To MULTIPLY AN LNTEGER BY A FRACTION, OR 
TO TAKE THE FRACTIONAL PART OF A NUMBER. 

ORAL EXERCISES. 

1. What is \ of an apple ? Ans. — One of the two 
equal parts into which an apple is divided. 

2. What is J of an orange ? ^ of a pound? -J of an 
inch ? 

3. What is I of a lemon ? Ans. — Two of the three 
equal parts- into which a lemon is divided. What is | 
of a gallon? f of an ounce ? 

4. Multiply 12 by I , or, what is | of $2 ? 

Note. — The word "of" is used instead of "times" when the 
multiplier is a fraction. We say " j of 2," instead of "f times 2." 

Formula. $2 X | = $2 X 3 -h 4. 

Analysis. — (1.) | of 1 dollar = J of 3 times 1 dollar; or, $1 X 
3^4. 

(2.) I of 2 dollars =^ of 3 times 2 dollars ; or, $2X3-^4 = $1^. 
Hence Uie 

Rtjle. — To multiply by a fraction^ multiply by the 

'Numerator ^ and divide by the denominator of the fraction. 

Note. — Wlienever it is possible, the equal factors of the dividend 
and divisor should be canceled. 

5. Multiply *7 by |, by f , by f . 

6. Multiply 8 by -4, by f , by f 

7. Multiply 9 by j by f , by f . 

Review.— Define a composite number. (70.) What is a prime number. (71 
What is a factor, or divisor? (72.) Wbat is a gieatest common divisor? (74 
What l0 a common multiple? (75.) 
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5. Multiply 8 by |. 7 by ^^. 9 by ^3^. 12 by |. 
By Cancellation. Formula. 8x|=8X3-r-4=^X3-=-4=6. 

6. What is f of 14 ? fofl6? fof21? ^3^of22? 

OBAL, SLATE, AND BLACKBOARD KXEBCISES. 



MODEL. 


(1-) 


(2.) 


(3.) 


(4.) 


(5.) 


4 X 1 - 3 


6X| 


5xf 


9X| 


4xf 


12Xi 


3 X 1 1\ 


5x4 


11 Xf 


ixf 


ix| 


14 Xf 


4X| = 3i 


4X| 


2X 1 


3X|- 


3X| 


16 Xi 


5X?-If 


3Xf 


8X| 


4X^ 


7Xf 


15 X| 


6 X ? - 2f 


8Xf 


9X| 


7xf 


ixi 


21 X| 



ORAL AND WRITTEN EXERCISES. 

9. If 1 bushel of potatoes is worth $1.25, what are 2 
bushels worth? TF". ^ of a bushel? | of a bushel? 
2| bushels ? 

10. If a bushel of wheat costs $2.10, what must be 
given for 2 bushels ? W. For | of a bushel ? For 5| 
bushels ? 

11. W. An acre of land is valued at $314.27 : what 
are 2 acres of such land worth? | of an acre? 5|^ 
acres ? 

12. W. If I pay $4.37 for a cord of wood, what must 
I pay for 3 cords of such wood? For 4| cords? For 
7| cords ? For ^ of a cord ? 

13. What will | of a pound of indigo cost, at $4 per 
pound? W, At $3.40? At $8.96? 

14. W, What will If bushels clover-seed cost, at 8 
doUars per bushel ? At $9.70 ? At $11.23 ? 



Review. — When is a fraction Baldto"bepTOvet*? ^^'i^ \a»&\s«!«>5 «tt.<3«»V«Jw. 
^>08CTibe an improper fraction. (83.) muattatft \>^ mi o\>\^\.. ^V»aX >fc ^ tsSok^ 
"•^mbBr? (84.) 
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B MULTIPLY A FEACTION BY A FRACTION OR 
MBEB. 
M. — Multiply f Ijy I ; or, what is | of 2? 

iLLUsTiiATiONs. _ AsAi-vsis. — I. If j, U iiivWed 

^^— p-p-| — I — |— I — j — I — , — I — I into 4 equal parts, eai-h part is \ 

4, of 4.^ .1,. of J: as there are 3 thirds in a 

I I I . . I ""'^1 each of which may be divided 

' ' ' ' I ' ' ' _' ' ' '""' into 4 such pnrta, the UDlt contains 

J ot f = ,^. j2 guch parts, and each part is ^. 

P i I 1 I I I 1 1 I . I I I I 2. Since i of i is A, J of | = ft.' 
I |of § = !% = !■ 3. SinceioffiSi^,iof| = ft. 

' Rule. — Multiply the numerators together for a new 
numerator, and the denominatofs for a new denominator. 
NoTB. — Mixed numbers may be changed to improper frnctions 
when more convenient, or when the operation can be sliorteuetl by 
cancellation. Fractions with the word " of " between them are Home- 
limes called " compound fractions." The word "of" la equivalent to 
the wool "limes," or the sign of multiplication; thus, |of § = | 
limes J: or, I X|. 

1. Multiply I by f 2 ; or, what is ^ of | ? 



¥ 



4 
2. What is f of H ? Jo£-l«? Jot ^8? } of i§ 
Multiply 5j by } ; or, what is J of oj ? 



4. If J of a pie be cut into 2 equal pieces, what part 

of the whole pie is 1 piece ? If cut into 3 equal pieces ? 

6. A girl, having ^ of an orange, gave ^ of it to her 

^ther: what part of the orange did she give hira. 

IAmalysis. — ^ iif an orange i^ equal to { : | of I of an oruige ii \. 

Mcbe^ve ^id ^ of an orange. 



2 Y 4 

3 ^ r> 


?x 1 


1 X 


s 


? X I 


Bx f 


frX 


^''i 


f X iV 


ix-^ 


-AX 


--^^ 


AX t 


4 '^ ^ 


|x 


1 


^ X A 


7 A 12 


IX; 


^^\ 
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ORAL, SLATE, AND BLACKBOARD EXERCISES. 
MODEL.* (1.) (2.) (3.> 

4 A 3 — 2 

_8 y 5—40 
9 A 17 — 6 3" 

^x i= ix t =n 

2tXl| = YX-V-=3i. 

DRILL CARD EXERCISES.— TABLE IV. 
MULTIPLICATION OF FRACTIONS. 

Exercise I. — Multiply V by 5. By 0. By 7. 
II. — Multiply W by 8. By 9. By 10. 

III. — Multiply X by 11. By 12. By 13. 

IV. — I^refix 1 to V, and multiply by 2. By 3. By 4. 
V. — Prefix 2 to W, and multiply by 4. By 5. By 6. 

VI. — Prefix 3 to X, and multiply by 7. By 8. By 0. 
VIL — What is V of 1? W of 2? X of 3? 
VIIL— Whatis Vof W? VofX? WofX? 
IX. — Prefix 1 to V, and multiply by ^. By |. By ^^ 
X. — Prefix 2 to W, and multiply by ^J. By \\. By f -J- 
XI. — Prefix 3 to X, and multiply by 2 f By 8 f By.4|. 
XIL 1 — V + W + 2 XX = wbat? ' 

ORAL AND WRITTEN EXERCISES. 

15. If a pound of rice is worth |^, what is | of a. 
pound worth? W. 6J pounds? 9| pounds? 

16. W. How much grain can be put into 1^ bags, if 
each bag holds 2 J- bushels? 22 bushels? 

17. W. What will 4^- pounds of sugar cost, at 8| 
cents per pound ? At 9| cents ? At 11|- cents ? 

18. AVhat will 114 pounds of tea cost, at $1 per pound? 
At ^ per pound ? IF. At *2 ? At $j% ? At $1^ ? 

19. AVhat will 228 bushels of corn cost, at 1 dollar a 
bushel ? A t $1 ^- per bushel ? A t II ^ ? 

♦ Change inixei I i mi n bers to impropex lYac\.^o^\?' , vcv\^ eKv\««^ ^\i«i^ VMi^^> 
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WBITTEN KX KIWIS B8. 



What will I of a pound of sugar cost at 10j 
per pound? 

BS. FORMWLA. lilj L'ClltS X J = 14^ 

^(g_ BT OAHOBLLATION. tetllH. 

29 Anai-ysih, — If 1 pound costs inj 

^ X ^ = 1^. cents, i of a pound will aiisL | of inj 

2 cents (or } of 3 times IS;^ cents),* 

jBDts. nhluh is 14^ ceuts. 

What will I of a bushel of corn weigh, if 1 

il weighs ■'56 pounds? 
If a box of starch weighs 28| pounds, how many 
a ill 3 boxes ? In | of a box ? In 13^ boxes V 
How many yards in | of 176^ yards? In J of 

yards? In | of 113f yards ? 
If 1 yard of lace is worth 88| cente, what are 

ftrda worth? 



FonMin.A, $.88} X 16J = ?14.70(, v 
1S| yardi^. 

r As*L. Steps. — I. Mud niilm | j/artt. 

._ 2. Find mlue 16 yordi. I 

val. g yd. Amalysis.— (1.| J of JciSJ =S68J. 

I , ,„ J. (2-) 10 limes *.esj =*14,12; the si 

( *■ ».58t ami «14.12 = ?l4.70i. 

rOj Tal. log yds. 

If in 1 pane of glass there are 20^ square in 
' many square inches in 4| such panes ? 

6. Find the weight of 'A^ boxes of raiains, if 1 b^ 
ghs 67^ pounds ? 

7. If there are 90J quarts of milk in a t 
ly quarts in J of the can? 

■hft eip/psatoii nxny be iiaei\ «t Ihe opt\o« ol vli 
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FBACTIOKS. 



DIVISION OP FRACTIONS. 

98. To DIVIDE A FRACTION OR MIXED NUMBER B 
AN INTEGER. 

Problem. — (a.) I wish to divide | of a cake equall 
among 3 boys : what should each boy receive ? 

(6.) I wish to divide f of a cake in the same way 
what should each boy receive ? 

Analysis. — (a,) IfSboj 
are to receive ^ of a oak 
each boy should receive on 
third of |, or ^ of a cake. 

(b.) Since 2 thirds can™ 
be divided into 3 equal pa~ 
without a remainder, chars 
the f to ^ by cutting e» 



ILLUSTRATION. 





-;-3 = 



third into 3 equal parts. 

If 3 boys are to receive ^ of a cake, each boy should receive one-tlL 
of f , or J of the cake. 

Principle. — (a.) I. Dividing the numerator of 
fraction divides tho imlue of the fraction. 

The number of parts are decreased, while their nize remains tl 
same. 

(6.) II. Multiplying the denominator of a fraction 
divides the value ff the fraction. 

The nwnf)er of parts remain the same, while the size is decreased. 

Note to the Teacher. — The teacher, in explaining the abov< 
principles, should refer to the corresponding illustrations, remember 
ing that children can readily learn to recite explanations, and yet b 
utterly ignorant of their meaning. 

ORAL exercises. 

1. What is 1 third of 3 apples? Of 6 apples? 
12 lemons ? Of 3 fifths oi a po\m(\^. Oi S eighths o 
V2 ounce ? Of 12 seveiit\\^ oi a ^•aN^ow'I 

\ 



f 
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2. Divide 6 apples and 3 fifths of an apple into 3 
equal parts. What is 1 third of 6| apples? What is 
1 fifth of lO-J-f oranges ? Of 15| melons ? 

3. Divide 1 orange into 3 equal parts. Divide ^ of 
ail orange into 3 equal parts. In the same way divide 
J of an. orange. Divide |- of an orange. Divide | of 
of an orange. 

Problem. — Divide 347f by 5. 

PROCESS Analysis. — (1.) One-fifth of 347 is 69, with a re- 

mainder of 2 units. 
__ f^*) ^ units are eqnal to J, which, added to §, equal f. 

69X One-fifth of f is ^\, which annexed to 69 = 69^®^. 

Rule. — To divide a fraction hy an integer^ divide the 

'^'umerator^ or multiply the denominator^ hy the integer. 

Note. — When the dividend is a mixed number, and less than the 
<iivisor, change it to an improper fraction, otherwise divide the 
integral number, and add the remainder, if any, to the fraction ; then 
<iivide the fraction. 

OBAL, SLATE, AND BLACKBOARD EXERCISES. 



MODEL. 


<!■ 


.) 


(2 


•) 


(3.) 


(4. 


) 


t-4-i 


f - 


r5 


-3. _: 

5 ■ 


-7 


1-10 


n- 


=-3 


|4-2 ^, 


8 _ 

9 ' 


h4 


9_ _: 
1 1 " 


'- 


■1-?- 5 


H- 


r4 


1-5-^5 


JL _ 
11 


r7 


G _ 

i 


■-■i 


« • 16 

9 • -^" 


51- 


r6 


f-^2 1 


8 _: 
11 


r8 


I - 


h-3 


^ ' 10 
12 • ^^ 


7-1- 


1-5 



ORAL AND WRITTEN EXERCISES. 

28. W. Divide 572* by 3.. By 8. By 12. By 14. 

29. W. Divide 210j by 3. By o. By 10. By 21. 

30. W. Divide 607| by 2. By 7. By 41. By 20. 

31. If I gave f of a dime for 11 boxes of matches, 
'^vhat did 1 box cost ? TT. If I gave 3| dimes ? 

Analysis. — If 11 boxes co.st ^ of a dime, 1 box costs one-eleventh 
^^ ^ of a dime, or, Jj of a dime. 

32. What will be the cost of 1 box of pencils, if ^ 
^oxes cost $§ ? Cost %| ? W. Cost %iV. %V^A 
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33. What will a lead pencil cost, if 9 cost Jl|? ^1 
W. $3^1? 18-^ cents? 38* cents? 
84. If 2 oranges cost 10^ cents, what will 4 cost? 

2 

Formula. lOA cents -f- 2 X ?l = 21 cents. 
Anal. Stkpr. — 1. Find the cost of 1 orange, 

2. Find the cost of 4 oranges. 

35. If 5 lemons cost 10| cents, what will be the cost 
of 3? Of 7? Of 5? W. Of 19? Of 211? 

36. If 3 pounds of butter cost 37J cents, what will 
2 pounds cost? W. 80 pounds? 119 pounds? 

37. If o pounds of rice cost 31J cents, what will 2 
pounds cost ? 5 lbs. ? IT. 23 lbs. ? 69 lbs. ? 

38. If 4 api)les cost | of a shilling, what will 6 
apples cost? W. 47 apples? 129 apples? 1 

89. If 3 pounds of sugar cost 21 J cents, what will 2 
pounds cost? W. What will 5| pounds cost? Uf 
pounds ? 120| pounds ? 

40. If 9 pounds of ginger are worth 50|^ cents, what 
is the value of 5 pounds? W. llf pounds? 3Tf 
pounds ? 

41. W. 11 2| yards of silk will make 9 dresses: ho'^ 
many yards are required for one of the dresses ? 

42. W. 9 pounds of sugar cost 1 1.37| : what is th^ 
cost of 1 pound? 5 pounds? 6| pounds? 

43. W. If 7 fish weigh o7^ pounds, how much will ^ 
of equal size weigh? 

44. W. AVhat will 3| yards of lace cost, if 12 yardr» 
cost $13.82^ ? If 7 yards cost |8.13| ? 

Rkview. — What is a least common multiple? (76.) What is meant by can" 

cellatioji? (77.) Upon what principle is cancellation based? What is a fi-action? 

(79.) niustrate by use of an object. Wliat tloes the denominator of a fraction 

show? (80.) Which term of a fraction is the denominator? What is Uie use of 

tJje denominator of a fraction? niuatrate the meaning of | by au object. J, 
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99. To DIVIDE AN INTEGER OR MIXED NUMBER 
^V A FRACTION. 



Problem. — (a.) 48 are how many times f ? (6.) 
''^I are how many times |? 

Analysis. — («.) Since 1 unit = X, 48 
PROCESSES. . ^^ . , oo« 

, units = 48 times X, or -*f^: 5 sevenths are 

*' V^ contained in ;530 sevenths, 61\ times : hence 

^ 7 48-4 = 67i. 

(6.) Since 1 unit = |, 40f units = 40| 

^)3S6 8)360Y times |, or 360^ ninths; and 8 rttH/./<s are 

^^^1 4-M6\i5 contained in 360^ >im</i« 45^| times: hence 

^OTE FOR THE TEACHER. — It will be observed that the fibove 
P**ocesses are but abbreviated methods of reducing the dividends and 
^^visors to equivalent fractions having a common denominator, after 
^^^ich the division is perfoimed. 

HuLE. — To divide by a fraction^ divide by the nume- 
^<^tor^ and multiply the quotient by the denominator^ of 
^^e fraction. 

It is usually more convenient to multiply before dividing. When 
t-lie divisor is a mixed number, change to an imi)roi>er fraction. Do 
*^ot change the dividend to an improper fraction, unless it is smaller 
^Haii the divisor. 



WRITTEN EXERCISES. 

45. Divide 49 by ?. By f^. By ^. By ^. 

46. Divide 186 by If. By 2f^. By 8|. By 9f . 

47. Divide 67| by 2|. By 4^\. By 9f . By 3f. 

48. Divide 483^ by 3f. By ^. By 11?. By 2^. 




FRACTtONS. 

100. To DIVIDE A FRACTION BY A FRACTION OR 
MIXED NUMBER. 



1. How many halves in 1 ? One is how many times 
a half? How many quarters in 1 ? One is how many 
times a fourth ? A fifth ? A ninth ? A seventh ? 

2. How many fourths in 2? 2 are how many timea 
^ ? 3 are how many times ^? §? |? |-? 

3. One is how many times |? |? ^? |? 

FORMBLA. 1 = }-^|=1J. 

Analvsis. — One equals 4 fourtlis; auil 3 fourtlis are contained 
m ' fourths \\ tinies. 

4. How many quarters iu a half? How many times 
lean a quarter be taken from a half? 

5. How many sixths in an apple? How many tsizthB 
I iu a third of au apple ? In ^ ? In f ? 

Problem. — Divide f by ^ ; or, ^ are how many 
I times I? 



ILLUSTRATION. 



Analysis. |=^;^^ 
3 tae\fUis are coiitatned jtf 
8 tweljVu 2| limes: )ienc» 

Formula, f -^J =- fij-^ 

NOTB for' THB TEACHEBii 

and \ must b« ulianged to 
thcsBinedeiioinlnatfonbe: 
dividing. In practice, 
numei'ator of eacli fracUott 
must be mid li plied bj t 
deunininator of tlie otii 
PfracUoQ. This isreallydonebyinverting the divisor, and muitiplyiifr 

Rule. — Change the integral or mixed nnmbera to im*i 
^ro/ier //■iidions, invert the dluisur, and mult-iiply or etatri 
^i f//>- t.'ri):.'' ux in the mvlt'n<Ucaiiim ^>S J'thciWm, 




lod 



ORAL, SI^TK. ASB BI-kCKBOAS!> EXEBCl^SJk. 



MODEL. 


a-) 




1 O. ) 


[ 


1^1 i H 


^ • ^* -^ 


• 4 


^^5 




1-1 t-H 


1-4 1 
9-11 ^ 




■ 


t 


f ^ 1 ¥ -4 


1- 1 1 




9 


5 


6^1 ¥ "i 


i • 6 1 
9-7 ^ 


• 4 

■ 


• 


o 


f-l = lf = Wi 


4 _1_ -J 1 

5 • T 


• 13 


11^5 


• 


i-f-Y-l* 


f-l 1 


• II 


4--J 




OR AT. 


AXD WRITTEX 


EXERCI- 


iES. 





<. 



4.^ 






_1_ 4 

• \ 

_1_ 4 



49. Among how many persons can 8| l>o distributed, 
if each receives | of a doHar? 8^ ? 8.^\v ? 8-\^ ? 

50. Among how many persons can 8T| be distributed, 
if each receives $i ? 8J ? 8] ? 8-iV *' "'^ -S;^ *' ^ *' 

61. Among how many pei'sons can 8iJJ! be dis- 
tributed, if each receives 8.J ' 8;^ ? 85 / ^i ? \\\ ^{\ ? 

52. How many times is f of a dollar contained in fl ? 
In #2? In $5? IF. InlTf? In#l:5f? In*12n-^<, ? 

53. At f of a cent apiece, how many ora'ntfcs can lie 
bought for 2 cents? For ,"> cents? For Xff cents? 
W. For 437| cents ? For $6.82 ? For $-i.r>^ ? 

54. If there are 100 cents in a dollar, iiow many 
cents in fj? f|? $^? $^%? ir. f/'i ? */. "• *k''' 



/ 



Review. — What is the use of tlio nu monitor of a fraction? (xl.) IlliiMlmUi 
by the use of an object. What <1<>oh the iiiinnirator show in ^ of an a|»i»lu'/ 
What is meant by a i>roi)cr fraction? (h2.) Wh«Mi in a fraftion Hai<l (o bo Im- 
proper? (83.) Which of the following fnwrtionH an; \}ro\n:r, ami wliU'h nrr 
^"n^per, two-tJiirds, fiirec-thirds, Kcven-t\ftUtt, tt\«5-wtNt'.\\V.\w7 
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PBOCESS. 

100 cents. Fobmula. $1.00 X ^y = "^H" cents. 

5 Analysis. —Since there are 100 cents in $1, in ^^ 

— : of a dollar, there are i\ of 100 cents (or ^ of 5 times 

11)500 jQQ ^g^^gj^ ^j^.^j^ .g ^^ ^^^^g 

45+ dents.* 

55. W, How many cents and mills in -| of a dollar ? 
In$|? Inf?? In$lf? In $^^ ? 

Formula, 1000 mills Xf = $.888+. 

Analysis. — Since there are 1000 mills in $1, in f of a dollar there 
are % of 1000 mills (or ^ of 8 times 1000 mills), which is 888 mills 

Note. — For additional examples see drill cards. 

DRILL CARD EXERCISES. — TABLE IV. 
division of fractions. 

Exercise I. — Divide V by 5. By 6. By 7. 
II. — Divide W by 8. By 9. By 10. 
in. — Divide X by 11. By 12. By 13. 
IV. — Prefix 1 to V, and divide by 1. By 2. By 3. 
V. — Prefix 2 to W, and divide by 4. By 5. By 6. 
VI. — Prefix 3 to X, and divide by 7. By 8. By 9. 
VIL— 28 is how many times V? W? X? 
Vin.—200f is how many times V? W? X? 
IX. — Prefix 1 to V, and divide by ^. By \, By ^, 
X. — Prefix 2 to W, and divide by ^. By \\, By l\. 
XI. — Prefix 3 to X, and divide by 3f By 8^^. By 4f . 
XIL— 2— V^l + W + 3XX = what? 

UNITED STATES CURRENCY. 

XIII. — Change $V to cents and mills. 

XIV. — Change $W to cents and mills. 

XV. — Change $X to cents, mills, and tenths. 

PRACTICAL PROBLEMS, ORAL AND WRITTEN. 

Notes. — (1.) For each of these problems, the pupil should prepare 
a clear and logical analysis. 



♦ The sign -j affixed to answers dewotAB a wmaXw^w ol Vx^^^fifidC^^tiiBaft to V»e 
otdced in busineaa transactions. 




PRAOTIONS. Ifll 

) This analysis should be expressed in words, and also in a well- 
ithmetit^al formula, which ma; be a yisiblu plan iii tlie 

'i|3.} The fonnul a should be reduced by the simplest and sliort««l 
methods, cancelling when there is opportunity, 

(i.) To seture accuracy, the teacher should require maJiy analyses 
ill writing, with their correspfiuding forniulos: both should be care- 
fully criticised with reference to simplicity of inetliud, clearuesa of 
statement, and neatness of execution. 

(5.) To secure readlneux, the oral analyses of similar questions 
I ■h utUd be required, the formulas being writteu upon tlie blackboard. 

^^Lfi6. W. T equal bins cnutaiu 421^ bushels of salt: 

^^Bw mueb in each bin ? 

^^1 Formula. 421|-^7 = <i0^ bushels, contents 

^Bf ROCESS. ^ j^,^^ 

^^B*^^s Analtbis. — If ^ bins contain 421 J bushels of 

™"«IJ7\ bushels. =«lt' ' '>'° «<">t^"« 1 s^'^^ti" "i ■'■■^H. "r m^ 
I bushels. 

57. W. If 5 equal piles of coal contain 1941| tons, 
^^bow many tons in each pile ? 

^L 68. W. I filled 123^ barrels of apples from 10 loads 
^^K apples: how many barrels in eacJi load? 
^^B59. The aggregate weight of two men is 300-^ 
^^HmndB : what is the average weight of each ? What 
^^Bthe average weight of each, if the aggregate weight 
^B 5 is 830? pounds? Of 12 is 1680a pounds? 
^■60. If 87 cows cost $::J870J, what is their average 
^Rst? 
^B'6L What is the value of g nf a dollar? 

^^B>0CI»S. FoRSfULA. fl.WI0XS = *S5.H, valllt' iti cents and 

^^Hl.OOO mlHs. 

^^H 5 Analysis. — Smee In £1 there are 1000 mills, In f 

^^■^^ of a dollar there are | of 1.000 mills (or } of 5 times 1000 

^^^^^ mills), which is S55millH = $.555+. 
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62. If 3 yards of calico cost 38J cents, what does 1 
yard cost ? W. 5 yards ? 6f yards ? 

Formula. $.ii8.>-^3 =costlyard. 

$.385 -h 3 X 6f = cost of 6^ yards. 

63. A tract of 17 acres of land cost $34 : what was 
the price per acre ? W. If it cost i263f ? If it cost 
t215| ? 

WRITTEN EXAMPLES. 

64. If 7 firkins of butter weigh 680 1 pounds, what 
will I of a firkin weigh? What will it be worth at 
30| cents per pound ? 

Formula. 680| lbs. -f- 7 = weight of 1 firkin. 

680f lbs. ^ 7 X f = weight of f of a firkin. 
$.30f X (680f -r- 7 X |)=cost of | of a firkin, at 30§ cents. 

65. Paid 25 laborers f 206| for 6 days' or 1 week's 
work : what were the wages of each per day ? 

66. 16 car-loads of wood, of 3| cords each, cost 
•f 29T| : what was the cost of 1 cord ? 

67. If 12 yards of silk are worth $16.46f, what is 
the value of 1 yard ? ^ of a yard ? ^^ of a yard ? 
2 1 yards? 

68. AVhat cost 6| barrels of flour, if 4J barrels cost 
$17.37^? 

PROCESS. Anal. Steps. — ( 1. ) Find coat J barrel. 

13)$17.375 - (2.) Find cost ^harreU. 

— — , Formula. $17.375-M3 X 20=26.72. 

I.oo0-|- 

20 BY CANCELLATION. 



13 _ 20 



$26,720+ = cost Of lbs. $17,375 -r- ^^ X ^^= $26,720+. 



* SuGOESTios. — "Wlien, in dlvidlwg OA\e iWLtWowNj^ ^\\o\\\%T,\2t!A^iiSMa«iiiit<yTB 
9 alike, they may bo disregarded, ttiuce t\\ev vjow\<\ ^«i c»xv<w^\«^ViSL>aBfc\p«»a»^ 
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'9. If 17 baskets of strawlienies cost llOJ cents, 
;t will 2^ Ijasfcets cost? 

70. What cost 1^ liushels of wheat, if 46J bushel^^, 
cost *82.30| ? ' 

71. If 25§ yards of flannel are worth $li3.87f. what 
is tlie value of ^ a yard '.' 

72. What is the cost of J of a pound of tea, if T?"*^ 
pounds cost $8^ ? ' 

73. If 36f acres of wheat yield 635 bushels, what is 
the yield of 5^ acres ? 

74. What cost 56 lemons, at $1.12^ a dozen? 

75. Bought a barrel of sugar at 14J cents a pound. 
The gross weight was 256| pounds ; weight of barrel, > 
13| pounds: what did I pay for the sugar? 

76. Paid $34.11-| for a barrel of sugar. Gross weight, ■ 
247| pounds ; weight of barrel, 12| pounds : what was / 
the cost of 100 pounds ? 

77. Bought 3 crocks of butter, weighing 25^, 29|, 
and 27J pounds ; the empty cixjcks weigh 6-^, 5|, and 
'} pounds: what did the butter cost at 23| cents a 

id? 

. Sold butter of first aud second crocks at 26 cents: 
iftt did I receive '.' 
I" 79. Sold butter in third crock at 28 cents : what did 
fteceive ? 

. What did I make on the whole lot of butter ? 
. K a man can saw 13J cords of wood in J of a 
Wth, how many cords can he saw in | of a month? 

10 

Snsps. —0-] Find wind lie cnn xim iul incmtli.. 

~ (a.) Mniliohul he run M<n U St iij u. iwmftw 
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82. If a bird can fly 10 1 miles in |^ of an hour, how 
far can it fly in 2 J hours ? 

83. If I yard of velvet costs 74| cents, how much 
must be given for 13| yards ? 

84. If I of a steeple casts a shadow 83| feet long, 
how long is the shadow cast by | of it ? 

MISCELLANEOUS PROBLEMS. ^ REVIEW. 

Note. — Should these problems be considered too difficult, tho 
class may omit them until Decimals and Denominate Numbers havo 
been finished. 

N.B. — The final results should always be given in dollars and 
cents, instead of fractions of a dollar. 

85. How many yards of muslin can be bought for 
57 cents, at 9 J cents per yard ? 

Formula. 57 cents 4- ^ cents =6 (yards). 

Analysis. — If 1 yard costs 9^ cents (^), as many yards can b^ 
bought for 57 cents as 9J cents are contained times in 57 cents, or 
yards. 

86. How many yards of tape can be bought for 1 
cents, at 2| cents per yard? If. At 1| cents? At 9 
cents ? 

87. How many yards of silk, at 97f cents per yarcL -s 
can be bouglit for 97| cents ? For 2 times 97| cents ^ 
For 21 times 97§ cents? W. For *1 ? For $5.25 ^ 
For *6 J5 ? 

88. At -^Q of a dollar per quart, how many quarts o:^ 
vinegar can be bought for f^? For $f ? W. Fcp^' 
116 1\? For|27|? 

FoBMULA, $J -i- $iV = ^i (quarts). 

AxALYSis. — If $^ will buy 1 nwacl, ^ ^i «^ doUar will buy ^ 
nany quarts as $yV '^ contained tm\e* u\ %V w ^^\\a.T\a. 
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89. At $2^ per yard, how many yards of carpet can be 
purchased for $5 J? For $9? W. For $17^\? For 
»186| ? 

90. If 3 oranges cost 10 J cents, what will 4 cost ? 

ANAii. Steps. — (1.) F^nd cost of 1 orange, 

(2. ) Find cost qf 4 oranges, 

91. What will 8 lemons cost, if 5 cost lOf cents? 
W. If 9 cost 29| cents? If 27 cost 75| cents ? If 47 
cost $2.25^ ? 

92. What will 7| pounds of butter cost, if 5 pounds 
cost $1.25f ? : If 8 pounds cost $2.87 J ?/ If 95 pounds 
cost |I27.49| ?• ' 

93. If 6 pounds of rice cost Sl^ cents, what will 2 
pounds cost? W. 8 pounds? 11^ pounds? 113^ 
pounds ? 

94. If 4 apples cost | of a shilling, what will 1 apple 
cost ? 6 apples ? W. 37 apples ? 387 apples ? 

95. What will 3 apples cost, if 1 apple costs | of a 
cent? If 2 apples cost 1| cents? If J of an apple 
costs J of a cent ? IT. If § costs j| of a cent ? If ^ 
costs 1| of a cent? 

96. What will J of a pound of sugar cost, if 1 pound 
costs 16| cents? W. If 8 pounds cost *1.25i ? If 7i 

pounds cost 99| cents ? If 21 1 pounds cost $12,101 ? 

1 

97. Change -f- to a simple fraction. 

Suggestion. — Since the value of a fraction is the quotient of the 
numerator divided by the denominator, the above expression = |-i-|. 

IfoTE. — Fractions having a fractional quantity for either nume- 

fttor or denominator, or botli, are sometimes called ** complex frac- 

tiou,** They fire simply the fractional expvessiow tot thft dw\s\ov\ 

21 
^AwetioDS. 2i-r-i may be written J. 



166 PBAcnoNS. 

1 

98. Change j,i to a simple fraction. 

99. Find the value of -f^- 

5 5 

100. Reduce -r- to its simple fractional expression. 

7 

101. Change j^ to a simple fi'action. 

13 
5 

102. Reduce f- X I2V 

Formula, f-f-f X l|fT = | X J x iJ = H = lH- 

PROBLEMS CONTAINING NOT MORE THAN THREE 

ELEMENTARY QUESTIONS. 

103. If 2 J chests of tea cost $63f , what will 6§ chests 
cost? 

Anal. Steps. — (1.) Find the cost of 1 cJiest: 63^ ^ 2| = 28f| 
= cost of 1 cliest. 

(2.) Find thecost 0/6^ cheats: 2^ X 0j = 193^i; or, $193,073+, 
cost of 6§ chests. 

FoKMULA. 6.34 -J- 2i X 6J =« A^ X V^l X ^ = $193^T. 

104. If 2 J bushels of apples cost 7 shillings, what 
will I of a bushel cost ? IT. | of a bushel. 6| bush- 
els ? 143f bushels ? 

10"). If a peck of corn is worth 15| cents, what are 
3 pecks worth ? 4 pecks, or a bushel ? ^ W. 2\ bushels ? 
38^ bushels ? 

106. If 3 pecks of rye are worth $|, what is 1 peck 
worth ? W, What are 4 pecks, or 1 bushel, worth ? 
3 bushels ? 20| bushels. 

Kkvjew. — Describe a mixed munb.-r. (84.) lUuBtrale by objects. GiT« 
Principles I. ami II. (8.5.^ How are haeUowa vnW-XAtw? How is the valae of « 
fractinn affected by multiplying \)Ot\\ \.en\\^ \>y \.Yvfe wkv^ \\\vwCo«t^. VS«»^ '^irbfta 
*re fractions tutid to be expressed iu Xikie\oyreft\.\«tw»'i ^.^ 



■ T 



FRACTIONS. 167 

107. If 2 pecks of bai-ley are wortli 1?^, what is 1 
bushel worth? If. 6^ buahela? 27| bushels? 346 J 
bushels? 

108. If 4 pounds of sugar cost 50 cents, what will 2 
P,']^un(is cost? W. 100 poujids, or 1 cwt.? 5 cwt.? 

7| cwt.? 

109. If ii piece of meat weighs 100 pounds, or 1 cwt., 
what will 1 of it weigh ? TF:|ofit? §ofit? fofifc? 

110. A barrel of flour weighs 196 pounds: how much 
will ^ of a barrel weigh ? IT, | of a barrel ? 16 
barrels? 23 J- barrels? 

111. A bushel of wheat weighs 60 pouuds: what 
wiU 2 bushels weigh? IT. | of a bushel? 46f 
bushels ? 

112. 1 rod of wire fence coats 98 cents, what will be 
tlie cost of 2 rods? W. Of 89^ rada? Of 320 rods, 
or 1 mile? Of 2 miles? Of 63 J^ miles? 

kll3, 1 acre of Umd is worth $30J: at the same rate, 
hat are 2 acres worth ? W. ^ ot au acre ? 3g aerea ? 
10 aci-es, or 1 section ? 5^ weetiona ? ^ 

11-A. 1 cubic foot of stone is worth 2J cents, what 
» 3 cubic feet worth? W. 16| cubic feet? 24| cubic 
fit, or 1 parch ? 128 cubic feet, or 1 cord ? :^^ coi'da ? 

115. A muu's age is 47^ years; his son is ^ as old: 
bow old is his soii? W. His wife is | as old: how old 
is she? 

116. W. A merchant hus *;-{00.25 in the bank, and -J 
as niiich in liis sufe: imw much has he in his safe? 

■ How much hiis he in both? 




Give Jht uialyila (or ruductTig ui Ini^to^at bwttou W 
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117. 20 is 5 times a certain number: what is J of it? 
W. 200 is 6| times a certain number: what is | of it? 

(lOlJ is f- of a certain number: what is | of it?) 671| 
is f- of a certain number : what is 3| times the number ? 

118. 60 is J of a certain number: what is J of it? 
TT. 60 is I of a certain number : what is \ of it ? 60 
is 3 J times a certain number : what is | of it ? 

119. Matthew had | of a bushel of peaches. He sold 
I of them : how many did he sell ? W. How many- 
had he left ? Had he sold f of a bushel, how many 
would he have had left ? 

120. TT. Helen paid %\ for a geography, and || for a 
reader : how much more did she give for the one than 
the other? How much for both? How much had she 
left of a 110 bill? 

121. Alexander has i9| : how much more must I 
give him to make $10? W. To make $13 J ? To make 
$87f ? 

122. Robert earns $7| a week; Joseph earns %\\ 
less than Robert: how much does Joseph earn? W, 
How much do both earn? How much do they lack of 
earning $20 ? 

123. Ruth will be 21 years old in 3^^ years : how old 
is she now ? Maude is 18^^ years old : what is the sum 
of their ages ? 

124. A boy sold | of his nuts: what part had he 
remaining ? 

Analysis. — If a boy sold \ of his nuts, he must have remainiiill 
the difference between \ and \ (the whole) of his nuts, or \. 

125. If he sold what he had left for 25 cents, for how 



REyrjEW. — Give the analysis of a fthort ©xamv^^ Vcv tc^^vVs^^ IxMAlidiii. (?*■) 
Give the Analysis of a short example in BubttWiUow ol l»ft!^ws&. V^Kv. 
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^^Klcli coukl he have sold the whole nt the same rate? 

PPaow much would that lacli of '^'i '.' 

"■ 126. W, Agamhlerlost mplity J^and I of liis money: 
what part of the whole did he loae ? What pai't had 
he left? If the amount left was $125.25, how much 
had he at first? 

127. W. Bought 7f yards of cloth at one time, and 
4f yards at another; what is the cost of the wlioie at 
«2f per yard ? ■ s 

128. W. Bought 37 yards of mushn ; kept 9| yards ; 
sold the remainder at $1 ^ : how much did I get for it ? ■ . 

129. W. A boy speut' -I'll for a book, ®2| for | of a 
ream of paper, and had $1| left: how mueh had he at 
firat? 

130. John wishes to pay $^f for a pair of skates ; he 
has f of a dollar : how much more does he need ? W. 
How much would he need to buy 3 pairs of such 

B^tes ? One dozen pairs ? 

131. By mistake a man paid $^, which was J of a 
lillar too much : how much ought he to have paid ? ^ 

^2. W. By mistake a man paid Sll4j^, which was 
t dollars too much: how much ought he tohaiiepaid? 

W. A boy by mistake subtracted | instead ^ : 
k his answer too large, or too wmall, and how much ? 
iat would have been the condition of his answer, 
3 he subtracted | ? 2f ? Jy ? 

134. W. A man bought eggs for $3|, and sold them 
Cot $3^ : did he make, or lose, and how much ? 

W. A man bought IS^ dozen of eggs at ^ of a 

rnwtlonn are aiHert, [[o.) Tall how tliny nre BuMnwted. 
» Bre niiiJtiplieil by an Inleget. (WA 1e\\ 'Wi« ».-wa«ft«» 
l/oii. (9C,) How do yoa la\[6 Ui6 ItwaoVkJi "jra*. «A »- 
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dollar a dozen, and sold them at $^ : did he make, or 
lose, in the transaction, and how much ? 

136. W. If $2 1 will pay a woman for working 2^ 
dajs, how much will pay for 5 J days' work ? For 6 
days', or 1 week's work? For 2 weeks'? For 5| 
weeks'? 

137. If 2 bari'els of beef are worth f 14|, what is 1 
barrel worth ? W. What are 10 barrels ? 12| baiTels? 

138. W. If 5| pounds of sugar cost $|, what will 
3| pounds cost ? What will | of a pound cost ? ^ of 
a pound ? 250 pounds ? 

PROBLEMS CONTAINING NOT MORE THAN FOUR ELE- 
MENTARY QUESTIONS. 

139. If 100 oranges cost f 3.20f , what will be the cost 
of 5^ boxes, each containing 250 oranges ? 

5 

Formula. $3.20f -hlOO X 250 X 5^ = $3.20f X j^ X ^ X ^2^ 
= $44.09+. 2 

PROCESS. 

2)$3.20* 
Anal. Steps. — (1.) Find cost of 1 orange. 

1.60J (2.) Find cost 0/250 orangeSf or Ibox* 

5 (3. ) Find cost qf 5^ boxes. 

Suggestion. — Cancel the common factor 50. 



8.01| 
11 

2)88. 18J 



$44.09i ; 
or, $44.09 + 

140. If 2 pounds of indigo cost f5|, how much will 
1 pound cost? TF". I of a pound? 13|^ pounds? 

Review. — How is a fraction TOu\U\A\ed\)-j «. fraction or mixed number? (87») 
How is a fifuitiou divided by au iuleger? ^^."j Ho>w Sa ^ w\\i»«l vsoaaJowt dWiW^ 
b^ a fraction ? (99.) Give tlie ru\e tor diviOilin^ vw ltwi\io\i>tt>j *llTW!^5«p^. ^^Sft;^^ 
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141. If I buy 8 eggs for 25 cents, and sell 7 eggs foi 
25 cents, will I make, or lose, and how much on each 
egg? W. How much on each dozen? IIow much on 
25 dozen? How much on a barrel containing 80^^ 
dozen ? On 5 barrels of the same size ? 

142. W. 7J pounds of coffee cost $1.87.^ : what will 
a bag cost weighing 63|^ pounds ? What will 5 bags of 
the same size cost ? 

143. W. 7 pounds of cheese are worth 87| cents: 
what is a cheese worth weighing 45^ pounds? How 
much is that a ton of 2,000 pounds ? 

144. (a.) 6 is two times what number? (6.) | of 
what number? 

Formula, (a.) 6-^2 = 3. (6.) 6-^^ = 9. 

AxALTSis. — (b). If is I times a certain number, the number 
must contain as many units as f is contained times in 6, or 9 (times 
or units). 

145. 25 bushels of apples are twice a certain quan- 
tity: how many bushels in the quantity? W. 138 
bushels are 3 times what quantity ? How many bushels 
in the quantity, if 43 bushels are 5 times the quantity ? 
If they are ^ of the quantity ? § ? , i\ ? 

146. What is the monthly salary of a clerk, if $60 is 
' times his salary ? If it is I of it ? If it is | of it ? 
W. Kit is 3!^ of it? 

147. 7 is I of what number ? | is | of what num- 
ber? I is I of what numl)er? W, 6^\ is | of what 
number? | is 3 times what number? ^■ is 8^ times 
what number ? ' 

148. What is the value of my horse, if |40 is twice 
its value ? Is I of its value ? W. Is ^ of its value ? 
Is j^ of its value ? 
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149. I have 320|^ acres of land : how much will be 
left after selling | of it? 

160. I had $34.26, and lost f of it : how much was left ? 

151. Five hundred dollars is ^ of the money I had in 
a bank : what was the amount ? 

152. Five hundred doUara is | of the money I have in 
my safe : what is the amount of money in the safe ? 

153. Twenty-five dollars is 2^ times the money I 
gave to a poor man : how much did he receive ? 

154. A man has 4| bushels of potatoes, which is | 
of the quantity that he planted : how many did he plant ? 



ANALYSIS SECTION Vni. 

Fractions. 



1. Illustration. 7. 

2. Definitions. 

3. Terms. 

How vyritten. 

4. Reduction. 

a. To Higher Terms, 
h. To Lowest Terms. 
Illustration of each. 
Analysis. 
Principle. 
Rule. 

Of Integers or Afixed Numbers 

to Improper Fractions. 8. 

0/ Improper Fractions to 
Integral or Mixed Numbers. 
To Common Denominators. 
Illustration of each. 
Analysis. 
Rule. 

5. Addition op Fractions. 

a. Illustration. 
ft. Principle. 

c. Analysis. 

d. Rule. 

6. SUItTRACTION OF FRACTIONS. 9. 

a. ///ufffratton, 
b. ^naff/sis. 
c. Jiule. 



c. 



d. 



e. 



Multiplication op Fractions. 

a. Fractions by Integers. 

b. Afixed I, jonbers by Integers. 

Illustration of each. 

Analysis. 

Principle. 

Rule. 

c. Integers by Fractions. 

d. Fractions by Fractions. 

Illustration of each. 

Analysis. 

Rule. 
Division of Fractions. 
a. Fractions by Integers, 
ft. Mixed Numbers by Integers. 

Illustration of each. 

Analysis. 

Principle. 

Rule. 

c. Integers by Fractions, 

d. Mixed Numbers by FraetUnis. 

Illustration of each. 
Analysis. 
Rule. 
Concrete Problems. 
(i. Formuta. 
b. Anal\|8\s. 



< 




1. If a block of wood is divided into ten equal 
Imrts, what is ojie of the parts called? What ai-e 
two of the parts called? 5 of the parts? 7 of the 
parts? 

2, If 1 Untk of a block of wood is divided into ten 
!4ual parts, what is one of the parts called? 3 of the 

6 of tlie Ji;trts. 
// 1 hundredth of a block o£ ■wooi\& ^\<\6a^""«* 
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ten equal parts, what is one of the parts called ? 4 of 
the parts ? 8 of the parts ? 

4. How many tenths in a unit ? In 2 units ? In 5 
units? In 20 units? In 45 units? 

5. How many tenths in 1 unit ? How many hun- 
dredths ? How many thousandths ? 

6. How many hundredths in a tenth ? In 3 tenths ? 
In 1 unit? In 5 units? 

7. How many thousandths in 1 hundredth? In 3 
hundredths? In 5 hundredths? In 1 tenth? In 6 
tenths ? In 8 tenths ? In 1 unit ? In 7 units ? 



WJien a unit is divided into ten equal parts, and each fractional 
part into ten other equal pails, &c., these subdivisions are called 
respectively, tenths, hundredtha, thoufiandihH, &c. As each subdi- 
vision is one-tenth as large as the part divided, the parts are called 
Decimal Fractions, from decern, which signifies ten. 



101. A Decimal Fraction, or Decimal, is a 

fraction whose denominator is ten, or some power of 
ten , as, -J^, ^^^j, ^^§^. 

102. A Mixed Decidual consists of an integer 
and a decimal ; as, 4^^^, 8y|^^. 

103. Decimals may be written like a common 
fraction, with the denominator expressed ; as, •^, y^, 
iMuj ^^ with the denominator indicated by placing a 
period before the decimal at the right of units; as, 
.3, .05, .025. 

104:. U. S. Currency is written in like manner; 
dollars occupying the place of units, and the cents and 
mills being considered a^ \\\\\\A.\^dllv^ and thousandths, , 
as seen by the following \ 
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NUMEBATION TABLE. U. S. CURRENCY NUMERATION 

TABLE. 



INTEGERS. DECIMAXS. 



DOLS. CTS.M. 



73 




2 w 



2 c 






111111 1.1 11111 

Note. — It will be observed that figures in places equidistant at 
the right or left of units have corresponding names; as, ip)v< corre- 
spond to tenths, hundreds to hundredths^ thousands to thousandths, &c. 

Decimals are written and read as integral numbers; the denomi- 
nation being shown by the place of the right-hand figure. At the 
right of units, the 



1st place shows tenths ; as, .3 = f^ 

2d ** " hundredths ; as, .03 = ^^. 

3d " " thousandths ; as, .003 = y^^^^. 

4th ** " ten-thousandths ; as, .0003 = TTrtTrir' 

5th " " hundred-thousandths ; as, .00003 = t^Atttt* 

Gth " " millionths ; as, .00(XJ03 = T^§xr^. 

Note. — Tlie above table should be so committed to memory, that 
the pupils cau write any fraction instantly. 



EXERCISES IN READIXG DECIMAL NUMBERS. 

The integral part of a mixed decimal number is read 
*s a simple number: the fractional part is read as a 
Simple number of the denomination of the right-hand 
figure. Thus, 432.827 is read, fouY liwwOit^^ v\\\?i. xJkvxX?^- 
^^^o, and three hundred and twenty-aev^w tlxou^aivdx'^ 
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Read the following numbers : * — 



(1-) 

.2 

41.1 

3.4 

7.1 

2.8 
1.5 



(2.) (3.) (4.) 



4. 

6.8 
14.2 

.8 

.7 

11.8 



3.14 
2.21 
.47 
.19 
5.27 
4.51 



2.1 
4.6 

.5 
8.23 
5.1 

.27 



(9.) 

30.201 
75.005 
93.505 
40.076 
30.300 
100.001 



(10.) 

4.037 
.067 
.004 
.4 

30. 
8.010 



(5.) 

3.14 
.03 

5. 
.6 

8.10 
.58 

(11.) 

30.020 

5.005 

50.005 

80.08 

5.011 

500.501 



(6.) 

4.70 
20.01 
.03 
25.1 

1.83 
10.10 



51.03 

5. 

70.71 
50.05 

2.02 
41.41 



(12.) 

1.413 
1.27 
50.037 
2.143 

.087 
.002 



(8.) 
1.634 
2.504 
8.101 
5.001 
20.020 
5.005 

(13.) 

1.305 

.4 
6.103 
4.004 

.6 
8.008 



Note. — Also read the above as dollars, cents, and mills. 



(14.) 

413.4021 

41.0341 

5000.001 

41.0213 

4.4021 

412.4134 

21.4012 

412.4302 



(15.) 

403.413 
4.4021 
30.204101 
3.012401 
2.401f 
3.1241f 
4.3IO1J 

400.400l| 



(16.) 

50000.001 
5000.0001 
500.00001 
50.0001 
5.00001 
.500001 
.050001 
.00501 



(17.) 

413.407012 

4001.300010 

4.301 

400.300901 

30.410801 

.600001 

4.300101 

6.800001 



* The following exorcises should be read aloud by the pupUs at recitatiou. 
The class should be still further practised, if necessary, by I'eading similar exer- 
cises from the blackboard, until they can read quickly and accui-ately. 

The toAcher should then, with the books closed, dictate the same exercises for 
the class to copy. When they have fti\\s\\eA, \e\, Www\ ftxt\\«v\^<i v\'a.tAa^ and let 
the teacher read the lesson from the\K)ok,xftcv\\\T\\\%e«icAiv^^''2i\«>\\cAfe\3Sa\v<>sg^- 
*-- "" t^rrora by drawiug a liiie under the -ttxuviVwTft mcottecXX^ >«A\x»w. 
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lOS. Notation and addition ov decimais. 

WRITTEH KXKBCISKS. 

Write and add, pkocksb. 

6 and 2 UtUha, 6.2 

S and 6 tentht, 8.9 

41 and 1 tenth, 41.1 

25 and 14 hmidredlla, 26.14 

1 and 7 Utoumwdtha. \.Qffl 



Analysis. — The nnalysla 
u in simple numbers. 

1. Add, 

4 and 3 tentAs, 

5 and 4 tenUs, 

7, 

1 and 3 tenths, 
e and T tenths. 

2. Add, 

6 and 21 hundredths, 
14 anil C hundreAOia, 

5 and 7 AundretZIAa. 
8 and 23 hundredths, 
5 and 74 hundredths. 

3. Add, 

5 and 4 f enf As, 

6 and 3 hundredths, 

5 AurulreiZfAf, 
GientA«, 

46 and 1 hundredth. 

^. Add, 

6 and 5 tenths, 

47, 

40 and 7 t«n(A«, 

47 hundredths, 

2 and 5 teatJis. 



and rule the 9C 



5. Add, 

5 and 21 hundredIM, 

8 and 8 Aundredt/is, 
21 and 8 tenths, 

7 and 3 fentAa, 
4d and 2 Atindred<A«. 

6. Add, 

41 and 1 tkouaandfh, 

6 and 31 Ihmmandths, 
89 (Aousandfbs, 

47 and 371 thatisaiiAths. 

7. Add, 

26 and 4 (entA«, 
4 and 5 hundredths, 

41 and 5 thousandths, 
6 and 32 thousandths, 
4 and 32 Auitclredt/u. 

8. Add, 

25 and 16 hundredtJis, 
17 and 5 Ihousandtlis, 
1 and 27 hundredths, 
327 thousandths. 



!!■ dlffereneo betweoii s. egmpoelle and a |priii 
iibar have a factor or liivtaor? Ciui a oomi 
rsurl' (T2.) Give Ml euuuvUi. ■WTii!;.^*™ 
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9. Add, 

3 ten-thousandths, 

41 ten-thousandths, 

321 ten-thousandths, 

6002 ten-thousandths, 

10. Add, 

5 and 3 tenths, 

5 and 3 ten-thousandths, 

6 and 3 thousandths, 
600 and 3 thov^nandths, 

6 and 33 hundredths. 



12. Add, 

27 and 3 tenths, 

27 and 3 hundredths, 

27 and 3 ten-thov^andths, 

27 and 3 hundred-thousandths, 

13. Add, 

1 and 37 hundredtJis, 

5 and 27 hundred-thousandths, 

1 and 11 thousandths, 

1 and 11 ten-thousandths, 

3 and 5 tenths. 



11. Add, 14. Add, 

4 and 40 hundred-thousandths, 6 and 3 tenths, 
2 and 11 hundred-thousandths, 11 and 47 hundredths, 
59 hundred-thousandths, 5 hundred-thousandths, 

70 hundred-thousandths. 500 thousandths. 

Note. — The teacher should dictate examples similar to the ahove, 
until the pupils are ready and accurate in notation. 



106* Subtraction of decimals. 
From 97 hundredths take 37 thousandths. 

Analysis and Rule. — The same as in simple 
numbers. 



PROCESS. 

.97 

.037 

.933 



15. From 63 and 4 hundredths take 4 and 3 tenths, 

16. From 25 take 5 and 3 hundredths, 

17. From 547 ten-thousandths take 447 hundred-thou- 
sandths. 

18. From 495 thousandths take 459 millionths, 

19. From 1 take 4701 millionths. 

20. Take 5 and 8 thousandths from 25. 

21. Take 83 thousandths from 33 hundredths^ 

22. Take 8 thousandths from 8000. 

23. Take 101 milUo7itUhQi^\^\^^^m:s. -^' 
24. Take 79 ten-thoumndik^'i:^^'^^'^^^^^ 
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MiaCELLAMEOUS WBHTEN EXAMPLES. 

25. What is the difference between 59 and .59? 
Between 3.7 and .37? Between 37 and .037? 

26. John is 28.4 years old ; Edward is 30.H4 years 
old : wliat is the sum of their ages ? What is the dif- 
ference of their ages ? 

27. A man received $37.43 for corn, and $274.07 
for wheat: how much did he receive for both? How 
much more did he receive for the wheat tlian for the 
corn ? 

28. From a cask containing 32,5 frallonH of wine, 
20.47 gallons were drawn : how much remained ? How 
many gallons would thi-ee such caska hold ? 

29. Two men build 118 rods of stone fence ; one 
built 63.50 rods : how much did the other build ? How 
much more did one build than the other? 

30. Two men earned 4195.73; one earned $86.80; 
how much did the other earn ? How much more did 
onu earn than the other ? 

31. What is the sum ot ,%, A. •». th. iVj. ""• 

32. 2.4 + ,}j + ,}j + A — tWi = l""" nray ' 

33. 5 — 'i\ + -j% + li — ^ + 3=howmany? 

34. 4.1 + W + JjVi, + ,^5 + ,f = how many ? 

85. 5.02 + ,1^ _ J^ + ,yj - ^Jj, = how many ? 

86. 6.3 + iJj + 5.4 - tA, + A = liO" ""ny ? 

ba retmlsBii iiilo prime fsetOrs?.(TS.) 

llpoii what princtpk dDuii 1[ ilepeiidf 

ne«»HiyafiiKtioii. (.70.) 

' K (FBctloii sbow? (M.) 

.iQnT <.82.^ A.U imyraoat 

Uie v^aislc^viit. <^>i ''Asm «x«^»*r 
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16 


8 
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20 
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47 


4 


S 


i 


? 


n 


E 


F 
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32 


1 


1 
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A 


* 


F 


G 
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93 


3 




i 


i 
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Q 


H 
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51 


7 


1 


A 


A 


m 


H 


1 
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80 


6 


i 


1 


i 


m 


1 


K 


832 


21 


8 


"A 


A 


A 


HU 


K 


L 


2S3 


73 


5 


s 


i 


i 
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L 


M 


414 


86 


2 


i 


A 


A 
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M 


N 


674 


13 


1 


i 


A 


A 


w 


N 





305 


14 


8 


i 


i 


A 


f» 





P 


501 


73 


3 


A 


A 


A 


tH» 


P 


Q 


244 


89 


7 


} 


A 


A 


•4W 


Q 


R 


106 


67 


1 


A 


A 


A 


Tk 


R 


S 


243 


45 


6 


fi 


■i 


H 


iTfAw 


S 


T 182 


38 


2 


« 


H 


\i 


tttAWu 


T 


u : 100 


72 


:) 


H 


'i 


a 


•^r" 


u! 



^.B. — For auswere to tlie ptob\en 



\ Qm iCOQ^b &fC\ cxa^, w 
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DBILL CABD EXEETISES. — TABUK V. 



Tciae I. — 5 miiii]*^^. EIi«id^eV. — 7 n umbers. 



rr.— 8 " VUI. — 10 

m^ B 11LACTT03V. 



tte each of the deciuuls in T&Ue V. frrno Ute folliiwing numben 
Bs minDends : — 

Exercise I.— 93.416 minuend. Exercise V. — 702.5016 minnend. 
II. — 95.021 " TL — - i5a021 

^^ in. — 100.0003 " Va.— 700 " 

^^ IV. — 301 

^^■Ix. TUL — Find the difference between M.6 uid A. B, C, Ac. 
^H^ IX. — Fiud the difference between 2.0161S and A, B, C, Ac 
^H' X — Find the difference between .201.53 and A, B, C, &c. 

^H XI. — Find Ih? diCfermce between .00091-3 and A, B, C, &c 

^H XIL — Find the difference between .10101 nnd A, B, C, &c. 
^^ft XTT; — Find the difference between A and B, B and C, C and D, 

^7- iAi + 'I-S + tSii- Tftii+A = l'»""nany? 

38. 2.4 + 3.4 - ,i, + tAtf - tAi = how many? 

39. lSj + 6.03-.jfc+Jj-.02 = howm»ny? 
^40. A--»2 + 4.-3-TAi, + 3 = towmany> 
Kl- ijii - -02 + .5 - „<„ + 6.01 = how many ? 
^HS. 8.3 — .002 -(- 5.004 — .43 := how many ? 

<3. ft + T:AT-A + 6.8 -TAT, = how many? 

44. What ia the sum of -jV + tAt + TlSw + TTnW 
+ liU an<J A ■' 

45. What is the sum ot^+ .0002 + W Al + Hl'ir. . 
+ rfi,and3? 
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MULTIPLICATION OP DECIMALS. 
ORAL EXERCISES. 

1. How many are 3 times 8 tenths ? 12 times 8 tenths ? 
9 times 11 hundredths ? 7 times 6 thousandths ? 

Formula. .8x3=2.4. 

Analysis. — 3 times 8 tenths are 24 tenths, equal to 2 units and 
4 tenths. 

2. How many are 4 times 8 cents ? 7 times 11 mills ? 
9 times 5 tenths ? 6 times 12 hundredths ? 

3. How many are 3 times 1 tenth ? 2 hundredths ? 
12 hundredths ? 5 thousandths ? 25 thousandths ? 
6 ten-thousandths? 4 millionths? 12 hundred-thou- 
sandths ? 

4. What is J^ of 3 ? i2^of3? .4 of 3? .7 of 3? 
.9 of 6? 

Formula. 3 X tV=3 X .l = ^or.3. 3 X ^ = 3 X .2 = ^' or .6. 

Analysis. — Since 1 tenth of 3 equals ^ of 1, or .3, ^ of 3 equals 
2 times .3, or .6. 

6. What is ^2^^ of 8 ? .7 of 9? .9of6? .4ofl2? 

. 6. What is 3--^o of 3 ^ it^ofS? .05of7? .08of9? 

7. What is j^oi 3? ^^ of 3? .006 of 5? 
.012 of 8 ? 

8. What is ^ of 1 ? i^ofJ^? ^oi^? ^^^ of 

1^ * 

Formula. ^ of 1 = ^, or .2 ^ of .1 = ^of tV= xhfy ^^ •^• 
Analysis. — Since 2 tenths of 1=2 tenths, 2 tenths of 1 tenth 
= 2 hundredths = .02. 

Review. — How are integral numbers changed to improper fractions? (89. > 

How are mixed numbers changed to improper fractions? How are improper 

fractions reduced to integral or mixed numbers? (90.) Illustrate what is meant 

by a common denominator of two or mot^ itaft^OYa. (ja.^ What axioms are 

lifted in the addition ajid subtraction of trafcUowa*? V^'i."^ Q\'^^>^«%»»Ji.issy&^il «. 

^n example. Qive the analysis of ai\ example Vlltii^^wl!^>^'cw!^^n«i^ta»«^ 
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What is ^ of 3? Of .3? Of .7? Of .6? 
Of .03 ? Of .08 ? Of .09 ? 

10. What is .5 of 8? Of* .6? Of .9? Of .03? 
^Of .08 ? 

11. Whatis^fijof 1? Of 6? Of .2? Of. 8? Of 
^08? 

PEOBI.BM. — Multiply 2.43 by 3.4. 
FoEMULA. lii X U= iUh or 8.262. 

,g_ Anai-ysis. — By UiB rule for multiplication at 

fractions, tlie numerators must be tnitlUplied to- 
gether for a npw numerator, and the denominators 
for a uew denominator. 

As the denominator of a decimal fraction Is 
always a power of ten, tlic deuomiiiatur of the result 
will be expressed decimally by the sum of the fac- 
tors of ten in each denominator : hence the following 
107. Role. — Multiply as in simple numbers, and 
point off from the right of the product as mani/ figures 
for decimals as there are decimal places i?i both factors. 

DRILL CABD EXEKCISEH. — TABLE V. 

MULTIPLICATION . 

XoTG. — Use only eiich portions of these exercises as the class m«j 
need. 

Mnltiply eacli decimal in Table V. by the following multipliers: — 



1 



ciaeL — 2 multiplier. Exer. XI.— 2.002 multiplier. 


IL— 25 " XII. — 20.01 




III.— .2 " XIII. — 700.07 


" 


rv.— 4.2 " XIV. -708.09 




v. — .08 " X¥. — 5000 




TI._3.07 " XVI. — 200.002 


" 


VII.— .29 " XVII. — 3.0004 


" 


Vin.-.006 - XVIlL-.ttMK* 


" 


TX — .407 " XIX. — .m09 




X.— e.001 '■ xs. — .0000 




XSI. - .1 X B, B X C, C; X D, D X E, £ A¥, ^ 


XCi,»>J>!- 


XXII. -A X C, B X D, t; X E, B XB,^ K<i. 


&t. 



184 DECIMAIi FRACTIONS. 

OBAL AND WRITTEN EXERCISES. 

46. How many are 3 times 1 tenth ? 8 tenths ? 6 
hundredths ? 25 hundredths ? F: 4.3 ? 25.03 ? 

47. How many are 9 times 2 tenths ? 11 hundredths ? 
7 thousandths? W. 328 thousandths? 674 hun- 
dredths ? 

48. How many are 8 times 9 hundredths ? 7 ten- 
thousandths ? 11 hundred-thousandths ? 9 millionths ? 
W. 473 millionths ? 203 hundi'ed-thousandths ? 

49. What is 6 tenths of 3 ? Of 8 tenths ? Of 11 
hundredths? Of 12 thousandths? W. Of 27 thou- 
sandths ? Of 103 hundred-thousandths ? 

50. What is 8 hundredths of 7 ? Of .7 ? Of .09 ? 
Of .011?' W. Of 6.03? Of .4034? 

51. W. Multiply 30.003 by 8. By .08. By .12. 

52. What is 2 thousandths of 6 ? Of .007 ? ' Of 
9 millionths ? W. Of 34.67 ? Of 4.0003 ? Of 7043 
hundred-thousandtlis ? 

53. What will 7 barrels of sugar cost, at $20 a barrel ? 
At 130? W. At $28.25? At $32.37? 

54. What is the value of 30 pounds of sugar, at 6 
cents per pound ? At 8 cents ? W. At 8.2 cents ? 
At 81 cents ? At 7f cents ? _ 

55. At $30 a barrel, what is the value of 2 barrels 
of sugar ? Of 3 tenths of a barrel ? Of .6 ? Of .03 ? 
W. Of 2.8 barrels ? Of .025 ? 

56. At $2| a box, what is the cost of 2 boxes of 
raisins ? Of .3 of a box ? W. Of 2.37 ? Of .81 ? 



Review. — How axe fi-actions multiplied by integers ? (95.) Illustrate byaq 
example. How are iiitegei-H inultipWeOL by irajcUoua? (96.) irustrate by an ex- 
ample. How are fractions inultipUed by IracWoikft*? (jA.'i \i\\x%\3n^V| vii«uuiiyK«. 
•ifowarefractdona divided by iutegeta? (,9ft.) 
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67. W, A man bought 19.6 barrels of cider, at $2.20 
a barrel ; he sold it all for <j28 : did he make, or lose, 
and how much ? 

68. W. A man bought .3 of a barrel of cider, at 

f 2| a barrel ; he sold what he purchased for $2^ : did v/ 
he make, or lose, by the transaction ? ' 

69. W. A boy bought .75 of a bushel of nuts, at $2 
a bushel ; he sold them again for $2 : did he make, or 
lose, and how much ? 

60. W. Another boy bought 1.75 bushels of nuts, 
at $2 a bushel ; he sold them again for $2 : did he make, 
or lose, and how much ? 

61. TT A girl had a ten dollar bill ; she bought .38 M 
of a box of raisins, at $2^ a box: how much money 
had she left ? 

62. 4.3 X f + 3.47— .08 = what ? 

63. 43.24 - 2.4 X 6^ + 40.74 = what ? 

64. (2.01 - .003) X (1 + 1)= what ? 
66. 7xi~ ( 3 X >3) + 12^ = what ? 

66. ( 6X .8 — . 6X 3) X 8.401 = what ? 

67. (i X .7 — .8ir/f)X 4.2 X 3 = what? 

DIVISION OP DECIMALS. 
ORAL EXEIiCISES. 

1. How many tenths in a unit? In 2 units? In 7 
units? 

2. In 1 miit how many tenths? How many hun- 
dredths ? How many thousandths ? How many ten- 
thousandths ? 

3. How many tenths in 1 half of a unit ? In 1 fouith ? 
In 1 fifth? 

Bbtzw. —Haw sin iittegera divictod by f racUonft? (JW.'^ \\\\»\,rd.\»\>^ «.w »a>AaBD^ 
/riflu Howm» tmetkma divided by fmctioiis? (100.) lUui^UaAM Vs^ «sv v^xBxecij!^. 
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4. In 1 fourth of a unit, how many tenths? 
many hundredths? How many thousandths? H^ 
many milUonths ? I 

FoHMtii-A, 10 tenllxs -^ 4 = .SJ, J 

100 hundreds -^ 4 = .26. j 

Analysis. -^ Since In 1 unit there are 10 Kutbs, in 1 fourth ill 
unit there are 1 fourth of 10 tenths, ur 2\ tenths. 

5. Divide .8 by 4. .14 by 7. 1.4 by 7. 2.8 by 4j 

6. What is 1 fifth of 2.5? Of 35? Of .35? Ofl.l"' 

7. What ia 1 eighth of 24 ? Of 4.8 ? Of 4^ 
.72? 

8. What is 1 twelfth of 72? Of 7.2? Of 7^. 
Of 9^? , 

108, Principle. — Any order divided hy the so 
order gieea a quotient of units. 

Decimals, Uke common fractions, ikuM be chu^ed to like deiu 
natloas, before one fraction can be divided by another; and the i 
ttent must be units, or parts of a unit ; hence the piace of the dec! 
point can be detarmined by inspection, by reducing the divisor 
dirfdeiid to lilie denominations, and placing au accent in the dlvid 
ovei' the place of the decimal point in the quotient, aunesing cipb 
II iiecessury ; thus, — 

ILLTJSTHATlONa. 

0.) C2-) (3-) (4-) (5-) 

4.7)4.7' .007")2.000' 4)6.08 .2).0'8 40.2).0'('f 

1 285.71+ 1.52 .4 -OC 

Ektikw. — WhM Is u 
declmfiir (I0«.) Hownro 

nialB be writtfliir How ilOfW the notation of VtAveA So 
dBtltnnJn? (IM.l warn iB Ihe Mret plsM Rt tbe riglit o( 
Thetbird? The fonHll? The flrstatthe lottof the unl 
The third at tbe tightV Tlie Uilrd at Hie \oU'; TteiUmi 
teft:- How«nideoima]aB*ted7 (105.) li<niiaii«iXi»ian»<iV 
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Dmde 22.848 by 3.4. 

Analysis. — (1.) For convpnlence, write the 
.4)22.8'48(6.72 numbers aa in simple divisiun. 

(2.) 3.4equals 34 leiLtlis; 22.8 eyuals 228 tenths; 
34 tenths are contained iii 228 tiiiiths 8 times; 
which write iu the quotient m units. The re- 
mainder of 24 tenths is equal to ^0 hundredths. 

(3.) 240 hundredtha and 4 hundredths equal 

244 hundredths ; 34 tenths are contained in 244 

hundredths T tenths times ; which wi'lte in the 

qnotieiit. The remainiler, 13 hundred Wis, ia equal tn 60 thousaudths. 

(4.) fli) thousandths and 8 thousandths equal 68 thousandths; 84 
tenlhs are contained in 68 thousandths 2 hundredths limes; which 
the quotient. 



1 



To determine the decimal point by inspection : — 
109. Role. — I. Make the decimal places in the divi- 
dend equal to thoge in the divisor," write the quotient of 
these figures ag units. Place the decimal point, and con- 
tinue dividing as in simple division. 

Some may prefer the following : — 

— II. Make the mimber of decimal places in the 
vidend at least equal to those i» the divisor. 

t off as mantf decimals in the quotient as the deci- 
tal places in the dividend exceed those iti the divisor, 
nfixing ciphers to the quotient, if necessary. 



—Any oHlor divided b 

UiilU ilicldnl by uui 

if daeinuilB. (ItlTJ Gtr? tl 
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BLACK HOARD BXRRCI8BS. 

Determine the decimal point in the quotient of each 
of the following : — 

ILLUSTRATIONS. 

(1.) (2.) (3.) (4.) (5.) 

1)82 1).21 100).360 .1)7.5' .0001).0930' 



82 


.21 .0036 


76 




930 


(1.) 


(2.) (3.) 


(4.) 


82 H 


hi 


47 -4- .1 .31 -. 


hi. 


.34 -i 


l-.l 


74-i 


rlO 


63 -f- .01 .86 H 


rlO. 


.65 -i 


r.Ol 


57-- 


1-100 


27 -j- .001 .57 -1 


rlOO. 


.72 H 


r.OOl 


32 -i 


f-1000 


63 -r .0001 .43-1 


- 1000. 


.82 -i 


r .0001 



WRITTEN EXERCISES. 

The answers to the following examples should be 
correct to five decimal places. Annex ciphers to the 
dividend, if necessary. 

Note. — The sign -f- annexed to the quotient shows that the divis- 
ion is not completed. 



68. 


3.41- 


7-4 


78. 3 -■ 


r .6 


69. 


20.1 - 


'- .6 


79. 21 -■ 


r 2.1 


70. 


91.4 - 


=-7 


80. .21 -. 


1-21 


71. 


13.4 - 


r- .08 


81. .21 -. 


r- .21 


72. 


134 - 


r- .6 


82. .21 -; 


h .021 


73. 


2 - 


r-8 


83. 5 -! 


r 3 


74. 


7 - 


- .08 


84. 6 -■ 


■- 9 


75. 


5 - 


r .3 


85. 8 -. 


r 4 


re. 


4 H 


- .007 


86, .3 H 


r 3 


77. 


2 -5 


'- .0005 


Sl.'ift 


-V sft. 
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DRILL CARD EXERCISES. TABT^E V. 



i Divide ench deciniiil in TaLlc V. by the following 
fivisoi's : — 




■ciBel. 


— 2 divisor. 






Esereiae XI. 


— .014 divisor. 


U. 


— .04 










XII. 


-.0028 " 


IIL 


— .OOS 










XIII, 


-400 •• 


IV. 


—.m 










xrv. 


-403 


V. 


— .0006 










XV. 


-12.7 " 


VI. 


— .0008 










XVI. 


-1.87 " 


vn. 


— 20 










xvn. 


-8.93 " 


YIU. 


— 25 










XVIII. 


-.721 " 


IX. 


— 4.2 










XIX. 


-.0713 " 


X. 


— .13 " 








XX. 


-.(KJ207 " 


Eiercifi 


eSXI.-A- 


-B 


B 


-C 


C-^D, D 


-- E, &o. 




XXII.- 


-A- 


-C 


B- 


-D 


C-E,D 


-h P, Ac. 



WKITTKN exKRCISBB. 

, If a man can cut 2.3 cords of wood in 1 day, 
how many cords can he cut in 2 days? In 3 days? 
W. In 47 days? In 123 days? 

89. If I give $1.2 for a pair of gloves, how much 
will 3 paii-s cost? 4 pairs? If. 58 paire? 137 paira? 

90. 2^ dollars will buy 1 pair of shoes : at that rate, 
how many dollars will it take to purchaae 3 pairs? 5 
pairs ? W. 27 paira ? 2883 paii-s ? 

91. One harrel of flour is worth $.'J,34: at Ihat rate, 
what are 2 barrels worth ? W. 2.5 barrels worth ? .63 
of a barrel ? 42.73 barrels ? 

^'2. If it takes .4 of a bushel of apples to make a 
tl\on of cider, how many gallons can be made from 



190 DECIMAL FRACTIONS. 

.8 of a bushel? 1.6 of a bushel? W. 45.8 bushels? 
49.47 bushels ? 

93. If 8 bushels of apples cost $4, what will one 
bushel cost ? 2 bushels ? W. 5.2 bushels ? 7.57 
bushels ? 

94. W. If 80.2 pounds of starch can be made from 

2.1 bushels of corn, how much starch can be made 

from 1 bushel ? From 7.5 bushels ? 

Formula. (1.) 80.2 lbs. -^2.1 = (?) lbs. 
(2.) (?) lbs. X7.5=(?) lbs. 

95. W, If 3 cubic feet of water weigh 187.5 lbs., 
how much will 9 cubic feet weigh ? 37.42 cubic feet ? 

110. To CHANGE COMMON FRACTIONS TO DECIMAL. 

ORAL EXERCISES. 

1. What is I of 8? I of 5? f of 11? 3^ of 12? 

2. How many tenths in a unit? How many hun- 
dredths ? How many thousandths ? How many mil- 
lionths ? 

3. How many tenths in | of a unit ? or, change | to 
tenths. 

Analysis. — f of a unit = 3 -f- 4, or one-fourth of 3 units. In one 
unit there are 10 tenths, and in | of a unit there are J of 3 times 10 
tenths, or 7^ tenths. 

4. Express | of 1 in an equivalent decimal. 
Process. Formula, f = 8.00 -f- 4 = .75 

4)3.00 Analysis. — 3 units equal 300 hundredths: 

IT 1 of 300 hundredths equal 75 hundredths. 

.To 

Since a fraction indicates the division of the numerator by the 
denominator, if the numerator is reduced to the required denomi- 
nation, and divided by the denominator, the result will be an equiva- 
lent decimal expression : lieucc t\\e ioWo^Vw.'^ 

Rule. — Add cipher % to tlte uumeratoT^ aud d.wVA<i "Vy^^ 
^ denominator^ as in the divi^on of dedmoX** 
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BLACKBOARD EX} 

Change each of the following fractions to tenths, 
hundredths, and thousandths. 

The pigii+, placed after a [ieoUnal,ahoW3 that there IB a remainder; 
thus, 4 = .714|, or.T14+. 

MODEL. (1.) {2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) 

i = .n I a ^ i I I $J^ $3^ ss^ 

I = .8 I I ^ I _^ ^ $^V *t ^A 

^ =1.857+ ^ I ^ J5 I I a,V 84V «5 

$^, = $.363+ J S 1*6 iV A 1^ «T^ ® ? Hi 



t 



96. Change ^j to a decimal of four places. 
FoBMriA. 2 -^ 41 = .0487+. 

97. Reduce f to a decimal, f^, ^, ^. 

Find the decimal equivalents, con^ect to four places, 
for each of the following fractions : — 
(1-) (20 



$1 = *.50 

^= .3333+ 

«i= .25 
$1 = .375 



•J 



tf 



i 



(3.) 


(-I-) 


(5.-) 


I 


A 


* 


A- 


A 


rfs 


A 


331 


A'^ 


A 


llf 


Tiftn 



KoTB. — Those fractions whose denominators are composed of 
prime factors other than 2 or 6, when changed to a decimal, repeat 
one figure, or a series of figures; as, J = ..133+, | = . 142857 +, Ac. 
These figures are sometimes marked with a dot over tlie recurring 
figure, or series of figures, and are called " repotciids.'' 

111. To CHANGE DECIMALS TO COMMON FRACTIONS. 



, pavt o£ au a^i^le eiL- 



1, 5 tenths nf an apjile ia \vh 
aned in its lowest terms ? 
nwu. . J = j^ = i. 
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2. Express -^ of an orange in its lowest terms. 
[ 8 tenths of a, lemon. 25 himtkedtha. 50 hundredths. 

3. What is the valiic of A expressed by a common 
fraction in its lowest torms? Of .25? Of .6? Of .28? 
Of .06? Of .75? Of .44? Of .16? Of .15? 

4. Give the common fraction equivalent to each of 
the following : — 

(3.) (4.) (5.) (6.) (7.) 
.88 .16 .06 .012 .085 
.28 .60 .05 .885 ,012 
.35 .15 .03 1.765 5.058 
.75 .12 .2 6.855 1.025 



MODEL. (1.) (2.) 
.04 = ^ .6 .04 
.8 =J .8 .08 
.06 = jl5 .9 .25 
2.4 =2{ .5 .30 

5. Change each of the following numher of ceniB 
and mills to the fraction of a doUar : — 



KODin. 


(l.) 


(2.) 


».36 =»A 


».125 


tl.lO 


.25 = i 


1.25 


6.90 


2.12 = 2A 


.18 


.13 


1.375= Ij 


.40 


.15 



(8.) 



(4.) 

».876 

1.375 

.60S 

.005 



(5.) 

.008 
.001 
.104i 



Problem. — Reduce .75 to an equivalent commora 
I fraction. 

Formula. ,75 — ^ = j- 

98. Reduce ,6 to a common fraction. Reduce .05, 

99. What common fraction ia equal to .26 ? To .75 ? 
I To .66? To ,126? To .185? 

NoTB. — Wlien tho decimal ia a reputend, as, ^^=.3,^^,0d^ 
re repetends can be cliaugedto a [<actioii I))' writiug for a deiioiul. 
t»tor as many jt!itr» aa tliere are fi^iea \u 'CaaTQ^eAfoA-, aa, J^< 



^v 


^^mr&oiteffAJAtt^^wimsttpaimbmtMc- 


liooj:- 


»»«. (L) (i> IS.) (t) 


j = 1 = J Jf .7 .<jlj+ .i4&it . 


.6 = 1=} J M J«SS+ jJ^T14 


.409 = .4JL=.4J, .4 M .1111+ .4Itt4 


.61 =.64 =.6} .1.5 JS .7777+ .4441 + 




ironma. Ja-S-H»^">-JH-1- 


•«»-S-¥*»>-AV-^ 




1 i>u,»nlor^ = >|-;nlH*<M^<7U0-Ht-''t:l»<^^| 


following ^^^H 


RlTLE. - Writ, tie atwmiiM<n- ■nib' fV (iniilui; 


erage fhf lUeimil pomt, and ndmee tlu /raetvnt bt ita 


lowed termg. 


Note. — Bepetends mtu^t be chansed to fractions, and the fractJoits 




102. Write common fi-actions for each of the follow- 


ing decimalii : — 


„, 2'5°"'l (1) (2.) (3.) Qt-> 
^^ =100 = 4 -Sra -16 .333 .24 


,,, 125 25 1 ■■'2 
"" ~ 100 ~ 200 ^ 8 -^5 


015 .61- M 
026 .ir .004 


^ _ 4J _ 40 2 -'5 
100 ~ 900 - 45 -l" 


2 .HSi M 
8 .24 .254 


nnAA SA 000 1 -'66 
■«** = li = 5500 = ri -121 


28 .Oa .74 
37) A .28 




«itoj«.^rfrK[Joi,. ISO.) forrpJudimai. i™v'ov»'tt»»"^'»^'*"^*^'**^'^B 


•OM .»..»,. w,., ' " ^H 




DECIMAL FRACTIONS. 



What is the value of each of the folloiving, expi 
in decimals ? 

103. 1.13 X 6 -i- 7. 

104. 3.7 lbs. -^ 8 X 2.6. 
106. tl.TS X .3 -^ 5.7. 
108. C»4.76 + .27) -^ 90. 



107. 4.3 l)bh. X A + 2.6 bbls. 

108. 7.1 X 8.2 
109. 



. 4.25 4- .4 - 



2|^7.4. 

(4! +5. 2). 

110. (If X 5.3 + 2} -^ .0{) X .IS. 
111.(8.3 + 6.4) X8|-r 7.3}. 
112. Jj + 8.4 X 6 + 504 -^ 1.474. 
112, To find the cost when price per 100 ( 



i 



1000 1 



WRITTEN EXAMPLES. 

What is the cost of 2;i4 feet lumber, at $:2.70 per IxL^a 
dred feet ? At 1829.30 per thousand ? 

Note. — Wlien the mills in the answer equal or exceed 5, ad 
1 cent; when leas than 5, reject them. 

Formula, (l.) $2.70 X 234-f-!00 = W.32. 
(2.) »2B..30X234^T^T(J()()=8.86. 
PKoCBaa. Analtsis. — (1.) 2.M feet equals 2.34 hnn- 

f2.J0 cost C.« feet. <!«* feet- 
2.34No. ofC.feet. (2-) Since 100 feet costs $2.70, 2.34 hmi( 



»6.32 



feet will cost 2,34 times f 2.70. or ^.316. 



Review.— Defliia common deiiomlm.-tor. (fle.) ( 
Dt [TBClJoiii. (DS.) Give tlie rule for tlie b'lbtnictioi 
ger. (»t.1 A fnctfoii [rotn a frnctkni. A tiaclioii ftnin a iiilxad imflibM.'I 
mixed iiiunbflT frutii n mined, uumber. Give a rule fur uiuidplyln^ a 
All Integer. (9A.) A mixed numlKir by an Integei. Qlve the rule loi nlultlji]^ ' 
an integer by a fraction. (06.) An intagtir by b mixed nun 
Bialttplylug n /raetJoii liy a fractton. (.81 .1 A uiisi buuiViei by a fnwUon. . 
oiiiBd iiaiBbet by a mixed number. 
"■ i., ■«. tei ft 

*, Aitd r, Bor (ons, or two tlioQisanil pouii4a. 
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Note.— As any number can be divided by 10, 100, or 1000 by re- 
motiiig tile decimal point to Uie left, tlie first step ot the analysis may 
^ umltte<i in the process. 

113. What will 574 feet of boards cost, at $5.90 per 
! C? 

' 114. What will 7243 feet of lumber cost, at «63.20 
per M. ? 

115. At $8.59 per M., what will 8900 bricks cost? 
|2750 bricks? 300 bricks? 

^116. At $5.25 per C, what will 340 pounds of lead 
^kt? 47pouuda? 9 pounds? 

^117. At $3.25 per M., what will 450 envelopes cost ? 
So envelopes ? 58,700 envelopes? 

118. What is the freight on 834 pounds of plough- 
listings, at $1.37J per 100 pounds ? At $.95J per C. ? 

119. What will 583 lath cost, at $.75| per C. ? 
320. What will 950 shingles cost, at $2.17| per thou-f 
M? 

MISCELLANEOUS EXAMPLES FOR REVIEW. 



Find the cost of the following items expressed in 

ra, cents, and mills. 
^ means by the ponnd, yard, &c. 
fk21 47J pounds rice, @ 5J cents. 
&2. 73J yards calico, @ 18| cents.- 
US. 89^ quarts beans, @ 7§ cents. ^' - 
'A. 671 yards lace, @ 9| cents. 
te5. 112^ yai-ds cloth, @ $lf /' :' ■ ■ - ' 



ReV(bw. — Give til 
lombsr by mi li.tugar. 


nilo 


ford 

Tb, 


vidliigafn 

ilra thfl ru 
atoKtira. 


uitio 
dill 


1 by ail liicegar. (S8 
an inMger by a fr. 
r dividing a fractlo 


AmUed 1 
b,.(»o. J 
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126. 413J bushels oats, @ 66J- cents. - 

127. 6J bushels apples, @ 174J cents. 

128. 5^ quarts nuts, (jj 19| cents, 

129. 415 pounds starch, (^ 4| cents. 
130 Sfyai-dssilk, @$li. 
131. 417 pounds honey, @ 18f cents. 
182. 97| pounds coffee, @ $|. 

"138. 24.2 bushels apples, @ J|. : /. . 
184. 97| yards calico, @ llj- cents. 

135. 410J pounds cheese, @ 15^ cents. 

136. 73| tons coal, @ *12f. 
187. 81.3 pounds veal, @ 19f centu. 

138. 23| pecks peaches, @ 37J cents. 

139. 4210.5 pounds wool, @ 49J cents, 

140. 742.6 pounds cotton, @ 24| cents. 

141. 2173 pounds pork % S5f per C. 

142. 4113J pounds butter, @ $27J- per hundred 
' weight? 

143. 751J pounds lard, ® $8.70 per C. 

144. 5350 shingles, @ $2.50 per M. 

145. 7400 bricks, @ $9^ per M. 

146. 5234 feet timber, (oj $35 per M. 

147. A banker received, on Jan. 1, cash to the 
I amount of $30.40, and paid out $25.70; Jan. 2, re- 
ceived 18 dollai-s, $5, $20.50, paid out $7.30, $6.96, 

' $3.47 ; Jan. 3, received $4.20, $923, paid out $9.20, 
$6.35: how mucli did he receive on the three days? 
How much did he pay out? Did he pay out moref. 
ir less, than he received? and how much? 

148. On Jan. 4, I bought 3^ bushels apples 
t cents, 6 pecks of beana @ SQ eeute, auii «»ld 4^ buaheU 

•otatoes @ 87 cents, 24 ca\)\>age¥, % "Vft liea'^a,^ 
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apples @ 28 cents ; on Jim. 5, I bought 35 bushels 
potatoes @ 60 cents, and sold 5 cabbages @ 10 cents, 
S pecka apples @ 28 cents, 3 quarts beans @ 12 cents : 
tow much did I buy ? How much did I sell ? Did I 
sell more, or less, than I bought? and how much ? 

^b TEST QUESTIONS FOR EXAMINATION. 

er? Nams the comprwltfl numbers IflsatlianM. 

I, □rcoiiipocite, ZT, »«,10, 4I,T1, 21, B3, 03. G5. 07, 
"^1 IT, TT? Qlva tlie tutunof each of Uie camposlla iiumbeni. What compOfdM 
oumberlBlormedbythemultlpUcalionof 2niid3? T and 2? 3,a,aiiilT? 

71, WhatisHpriiDBniinibor? UowdoBBiC dlilerfrom a cumpoalle number? 
GlveanBiBuiplB of eaeh. Ib B a primo numlwr? Why? la 12/ Why? la J? 

■IB. WhatJBHtoowr.ordirtaot? What la a factor ot U? How mniij faotora 
*>«s 14? Whan ia a factor eald to be prime? Give Uie prime factors of 4, S, 24. 

73, 7*. Whattstbe gi-eateet common dlvliwr, or tncloi, of two DT moce nam- 
t>eTB? OiTe tmi nuinbora that have a common factor, and tiiime tl>e factflr. 
Itaune Ibe common factor of 4 and Z. Of IQ and IS. Name the grealeet common 
factor of 8 nnd 12. niuatrate by an example the meUiod of lluding the greaMrt 
^otnmon factor of three ttumbera. Give the analysis. 

Iti. What Ib a common multiple of two or more'numberg? What Is a cora- 
QiDnmnllipleof 3snd4? Of£andT? OffiandIO? 

7B, What is a least common multiple ? Wliat b tlie leaat common malUple ot 
3and4? Of 6 and 9? 012 audi? Give tlie rule for finding the least common 
multiple. Illustrate by an example, 

77. WhatlBcancelUtiun? niuatrate by an eiample. 

78. Upon what principle does It depend? Is a. number changed by being both 
Binltiplled and dirided by the same nnmber? How la a mulHpUer known In 
arlthmedc? Asa. — Bi/ Ihe nipt rif mulliplieattou plactd lutfiire il. How Is the 
diTisor known? ANS. — By the iis« qfdiEinim before il. Wlienmslgn of dlvis- 

I Ion Ib placed before a parenthealB, la a part, or all, the numberA within it ueed an a 

Jittoor? Akb All qf than. What are the numbeis eonaldeced when placed 

' below a liariZDntal lino, as in tho fmetlonal sign of division? Ans.~ Thtif are 
CMiiderciI aa •Hi'iion. 

)u? What Is meant by |, }, |? Upon wbat doea tlH 

If ihoequaliiartsilopfliid? Whkh istliu laiger, 4lhBHi' 10Ui»? 3dBorfllhi» 

ilenominator show '/ To what doen the denominator i^ve a 

nnmerator sliow? In the following fractioui. j, J, j, f, 

Which the iiuineniujr? 
by a proper fraction? tiive an oxamplQ' 
In of nn iniproper tviU'.Umi. '«\i-j m mSw&rt %!»«4i«»». 
om au impropec f racUouV 



f 

I 



84, 8a. Wbnt in n mijBil mtmber? ■WTmi elgn is iinilBnioiid betman th* 
Liil«Bcr ami the rmcltoii:' 

How nrefmcUonBususUr written? OiTO nn eiunple. Wliat oUier maOioilfi 
BoiuellmeB used? Ulve nn oiample. 

WliM la ineaui by J, J, J? Wlmtbyj,|? When no dBdnllfl number h 
eipiesned, wtuit In cotiBldered tlieiiiiit oC afnctioii? A'is. — 1, 

8li-SS. Wbnl l> meant by reducing k fnutiou to lower ternu'i To Ita lew^ 
eat lomis? Give the analj^ta of aii ojiample. 

Upon wliiii piiiitiple does It depend? Ih Che thIub oC the fnctlan cbungad? 

BO. Wluu Is mennt \iy cliniiElng iiilannil or mlied uuinben to Improper Ino- 
tlonB? OlretlieiiiialyBisof nn eninple. 

ftO* Wbjkt Ik meant by f^luLn^ng Unproper fractionii to Integral or mixed anm* 
ban? OiTS lbs analynix of an example. 

9B. What 1e mewit by rodueiug (ractlooB to a ooaimon denomiuAloi? Is tlw •• 
Tains obanged? 

Wlien era fractions enld to b&ve s common denominator? BIts lUi exam 
Olve tbe aiialysla oC an exninpls. Olve » rule for reducing fmaibnu to 
denoniinalois. I tlpon what principle does It dBpuiid? Whatd 
mon multiple of tbe denoniinaton of the wvera.! fraciions tndlcnte? Ass. 
indicatei Ike leatt covHom datomaialor tif thaae /raciinHi. 

9B. What aaloniB are used In addition and BubtrauUon of fracUoos? U] 
what two aiionu nte the operatloiu based? 

Like tnuclone arewbaC Can ttHcllansof dllTersnC unlta ba added oi 
traeted? Could | or nbBCtel be Uikon from | of n pound? Could | of a 
ot Sour ba taken from J of a buabel of potatoes ? Could f of a luutid be 
from ^ of a pouiMl ? Could ^ of an apple be added to J of an apple? 

»4. Glvu the nnalyslK ot the method ot lludlns tbe dUCereni 
frullonB, GIre tbe rule. 

OS, Bow may a fraction be multiplied by an Integer? How ma 
bar be multiplied by an Integer? Why does mu]Li[ily]iie the nun 
Ihe fraction? Why does dividing the denouilnalor by the iiileg 
frOOtkHi? Whtcb method should be profemd? Sboidd a niliad 
Changed to an improper fraction before multiplying by an Integer 
an example, ami give An analyslH of the proceee. 

M, 97. Hon are Integer! multiplied by tTSoUans? How are mixed tuu>- 
bara multiplied by tiaetious? How nro fTiuUoiis multiplied by fracCioD*? 

ra? Towhat Ismultiplylnjf byafraeUoB. 
iiji bg an integer egvat 







rule [or dividing b; a [nutioii ur mixed number. WiiU 
u ot an example tn tlie division ot fracliDiis. 
, lu Itow mivny wayn can Ci-actlunB he leducsd? Qiva 
inBiiy ways can a traction ba multipiled :' In liow man; 
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^H 101. WbatiBHdaciinairraotlon? Wlmtis intni 
^^fcHnple of ■ decimal (raction. UI a com mon Cntu 
^HTloa. Wliat is a miied decimal? Wiua is plKu 
^■Itdinal? Sow no the otden iiicnaae lu (lie i 

Iheniue? nlustrate what is meant by a tenfold ra 
103. How may decimals b« written? Are deck 

CRUtlans? Can they be addnl, sabtnicled, nm1ti|i 

*iBXmnple. 

1D4-I06. How do tbe orders incroMe in V, S. Ciin 
luiMtlan differ (ram dcriniala? To what da diinei corren 
Tenths of ndlls? Uollnn? How is dotlare' iilace itidi 
Indicated? How many bundredths lunke a tenth? Ho? 
How many liandredllia inake » anii: 



■often? GiYBOT 



tver written like tt 
auU divided like a 



.ted? How Is uiiiU' 



andths ni 



How 



many cents make a ilulinr? Hair 



Wlist Is the deuaminalion of the Aral; dednial i)lsce? The I 
Tfassiitli? The fourth? The ttfth? How do tlie addition 
decimals dlSer from the addition andiubti'actianaf iutegera? 

107. Uiva tile rule for the multiplication of decimals. Will the result be 
affected liy slMmating Iha factora? 

(. A decimal of any order divided by the same ocdar givea a quotient ot 

It onler? Units by units gives wliat? Tentlis by teiitlis? Tens by teiul 

iindi'edtliB? 

I. What is the nils tor the dlvli^n ot decimslii? How is the uniu' pines 

dned? What must i>B done when Die divisor is of an order tuss tliaii thM 

' W)>en the dii-idend is of an order less than tlie divisor? 
I. Wliat In the nile for changlDg cuminon ti-actlons to decimals? Wlien 

II. Wliatislheruletorchanglneadectnial toa common troctloD? When 



cont^ns 



Blbefo 



nd? C 
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ANALYSIS SECTION IX. 

Decimal Fractions. 

1. Illustration. 

2. Definitions. 

3. Notation. 

4. Addition and Subtbaotion. 

Axioms, 

5. Multiplioation. 

Eule, 

6. Division. 

(a.) Principle, 
(b.) Rule. 

7. Reduction. 

(a.) Common Fractions to DecvmaU- 

Rule, 
(6.) Decimals to Common Fractions, 

Rule, 

8. Abstract Problems. 

(a) Analysis. 
(6) Rule. 

9. Concrete Problems. 

Analysis, 




COMPOUND 

DENOMINATE 

NUMBEBS. 

In buyic^ and selling, Uie quantity of different articles ia ahown by 
(hunting, weigbing, or measuring: thus some articles are bought and 
■old by the doMii or hundred ; some, by the quart or gallon ; aome, by 
the peck or bushel, Ac. Tlie names — ae foot, mile, g;allon, orponnd 
— used 10 ilesigiittle oitrtaiii quantities are called denominations ; 
henfe 4 yard.t, pounds, are said to be (lenoiiiinale miiiiliei'g. When 
*■ number represouting a quantity is expressed in two or more 
•'enDmiDalions, It is aoiJ tii be u eompounii denomai/ite number; as, 
* yards, 2 feet, 5 Inches. 

Tlio&e denominations In a uompouml number, which express bj 
Comparison the gi'ealer amount, ni^e said to bo the Muher denomiita- 
^oue ; those which express the less amoinit nro said to be the lower 
^aoininatiom : tliu» a pound is a higher ilenomination than an 
»^nce. 

When numbers of a higher ilenuinination are changed to a lower, 
^thout altering tlipir values, the reduction is said to be defending ; 
*hen chaitgBd trout u lower to a higher, lUe redMsUoii \s «iiii \(s'^«. 



COMPOUND DENOMINATE NUMBERS, 



I 



113. A Compound Denominate Number is 

one expressing more than one denomination ; as, 1 
pound and 7 ouuees. 

114. The Reduction of Compound Nuinbera 

is tlie process of changing tins denomination without 
altering the value ; as, 1 gallon = 4 quarts or S pints, 

115. Reduction Descending changes the num- 
ber to a lower denomination ; as, miles .to inches. 

116. Reduction Ascending changes the number 
to a higher denomination ; as, inches to miles. 

117. Measdkement of space. 

SpOCB Is extension in any direction: it may have ttree dimensions^ 
or meHsurements, — leogth, breadth, and thickness. A Solid, or —^ , 
Volwne, Ib a. portion of space which has three dimensions. — iength^ .^ 
breadth, and thickness ; as, a blocli, or a book. 

A Siirface has but two dimensions, — iength and breadth. Tli-- 
leaf on which this is printed is a solid: the pa^ is the surface. 

A Line has but one dimension, — length. The boundary of a sit -^ 
face is a line; as, the edge of this page. 

LINEAR MEA8UEE. 

US. The Measures of Length are Long Mee»* 
ure and Surveyors' Measure. They are used f<or 
measuring distance. 




12 inches (m.) = l foot (>?.). 
S feet = 1 yard (^r/.), 

I (U boMjAs.) f- = 1 rod {rd.). 
'ifeet) \ 

= 1 mile (mi.'), \ 



'2 inches = 1 link (ft.), 
hois = 1 rod (rrf.). 

' - 1 chain (eh.)- 
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The following denominations are sometimes used : — 

4 inches = 1 hand. Used to meas. height of horses. 

3 feet = 1 pace. Used for stepping off distances. 

^ feet = I fathom. Used to measure depths at sea. 

1"^ statute miles (nearly) = 1 geographic mile, or nautical knot. 
ftO geographic miles = 1 degree of latitude on equator. 

TABLE OF EQUIVALENTS. 



180 chains. 
320 rods. 
1760 yards. 
6280 feet. 



4 rods. 
1 chain = I 66 feet. 

100 links. 
1 yard = 36 inches. 



1 meter = 39.37 inches, or 1 yard, 3j inches. 

Notes. — (1.) The surveyors' chain contains 100 links, and meas- 
urements are given in chains and links ; thus 12.34 = 12 chains and 
34 links. 

(2.) Railroad engineers use a chain containing 100 links, each 1 
foot long ; and they record their measurements in miles and feet. 

(3.) The yard, half-yard, quaiter, eighth, and sixteenth are used 
in measuring cloth. 



EEDUCTION DESCENDING. 
OBAL EXEBCISE. 

1. How many inches in 3 feet ? 

Analysis. — Since in 1 foot there are 12 inches, in 3 feet there are 
3 times 12 inches, or 36 inches. 

2. How many yards in 3 rods ? 

Analysis. — Since in 1 rod there are 5^ yards, in 3 rods there are 3 
^aies 5^ yards, or 16 J yards. 3 times 5 yards are 15 yards ; 3 times 1 
half-yard are 3 half -yards, equal tol^ yard; 15 yards plus 1^ yard 
^Uals 16J yards. 

3. How many inches in 5 feet ? In 4 feet ? 

4. How many half-yards in 1 iod*i \tv ^ ^o^'l 
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FELTER'S 

ARITHMETICAL DRILL CAl 


] 

IDS. 

1 




TABLE VI. 




STEPS* 


1. 


II. 


III. 


iv. 


V. 


VI. 


A 
B 
C 

a 

E 
F 
G 
H 
1 

K 
L 
U 
N 

P 

Q 
R 
S 

T 
U 


V 

"2 

1 
3 
5 

I 

9 
S 
4 
6 

10 
1 

11 
4 
2 

12 
9 
4 
5 
3 


W 


XI Y 


1 

T 
\ 
\ 
\ 

h 
ft 

w 

A 
1% 




== 1 

CuWo 1 

Cry Mess. | 

ApuLli. Wt. 
AvoirdQ. I 

andADg. 1 
P«par. 

UutTBiwy 


ml. 
ml'. 

£1 
E. 

t<i. 

lb. 

T. 
T. 

V- 

S 


' ch. ' ' 
eft. 

A. 
A. 


rd. 


.?.t. 


1 


in. 
tq.in. 

»:S 

Clin 
™.f?i, 

Silk 


20 
17 

86 
35 
42 

87 
67 
05 

is 

23 
OO 
25 
37 
80 
14 
28 
79 
75 
in 


127 
105 
420 
800 
109 
207 
350 
765 

ao3 

508 
3J3 

z 

54 (! 
387 
216 
950 
221 

sm 

575 


4019 
3806 
2914 
8637 
518B 
7933 
2380 
6734 
2981 
9171 
2980 
3941 
7243 
8907 
6000 
o900 
300a 
1957 
0192 

mm 




«,.Td. 

ig.eh. 
plA 


pi. 


, 


'pk." 
7: 

ban. 


"qi. 

PVJI. 

lb. 
da. 


'piV 
hr. 


gr. 

Br. 
gr. 

min. 










ct. 


,."■,. 








};:;.■ 




J^ 


\ 



livaMs tliu iiuuiber of steiia li 
; uaiaea, luid ioitrJied with ■> •* 



"1 
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DBILL CABD EXERCISES. TABLE VI. 

Prepare the following Drill Card Exereisea on slate 
Epaper at seats, to be read as a class-exercise. 
I Exercise I. — Change V miles to cliains. (Twenty examples.) 
IL — Change V miles to ruds. 
III. — Eeduce V roda lo yards. 
■ PiRECTiON.'}. — Copy tte numbei' opposite each letter as miles, and 
LO chains. Arrange the exereis&s as follows: — 

^ 2 mi. = 160 ch. 



Exercise II. 


ExEKCiaE UI. 


k. 2mi, = 840rds. 


A. 2rds. =llyds. 


i. 1 " =320 " 


B. 1 '■ =5J " 


. 3 " =860 " 


C. 3 " =ia^" 



r. B. — Under each table, the teacher should dictate Drill Card 
simllnr to the following, until tlic pupils are prompt and 
n their work. 

DESCENnlNO, BEDOCnON ASCKKDING. 

Reduce W rds. to feet. Ex. IV. — Reduce X feet to rds. 
Reduce V ml. to yds. V. — Heduce Yin. to miles. 

Eeduce W ch. to feet. VL — Reduce X ch. to ml. 



Vn. — Cliange V sq. ml 


to 


X. — Change Y sq. in. to 
aq. feet. 


•ni. — Change W sec. to ac 


res. 


XI. — Change Y sq. yds. to 


IX. — Change V acres to 


sq. 


xn. —Change X sq. yd"- to 


rods. 




sq. rodit. 


On. — Reduce V cds. to cu 


ft 


X VI. — Reduce Y cu. In to en. 

feet. 


[IV. — Reduce V pch. to cu 


ft. 


XVII. -Reduce X cu. ft. to 
cords. 


rv.— Reduce Vcu. yds. to 


cu. 


XVIII. -Reduce W cu. ft. to 


inchi:s. 




cu. yds. 



IZIX. — Change V sals U 
% XX. — ChangeW gal . to 



- CbaJige V Cong, t 



SXII, — Change Xpta. to gals. 
XXIU. — Chiii^tY 
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EXAMPLES FOR PRACTICE. 

ORAL AND WRITTEN. 

1. How many yards in 426 rods ? 



Process. 

2)426(rd8.) 



213 
2130 

2343 



ti 



it 



a 



Step 
I. 



Analysis. — Since in 1 rod there are 5j yards, 
in 426 rods there are 426 times 5^ yai-ds, or 2^43 
yards. 

Analysis (Process). — 426 times J yard = 
426 half -yards = to 213 yards. 426 times 5 yards 
= 2130 yards, which, added to 213 yards = 2343 
yards. 

2. W. Reduce 75 rods to yards. To feet. 

3. W. How many feet in 673 rods ? In 783 yards ? 

How many feet in 2 yards of railroad-track ? In 2 

rods ? W. In 26 miles ? 

Anaju Steps. — (1.) Change miles to 

rods, 
(2.) Change rods to 

yards, 
(3.) Change yards to 
feet. 
Analysis. — (1.) Since in 1 mile there 
are 320 rods, in 26 miles there are 26 times 

Step ^^ ^^^^ ' ®^' ^^ ^^^' 
J J (2.) Since in 1 rod there are 5^ yards, 

in 8320 rods there are 8320 times 5^ yards; 

or, 45760 yards. 

(3. ) Since in 1 yard there are 3 feet, in 

45760 feet there are 45760 times 3 feet; or, 

137280 feet. 

4. How many inches in 8 feet ? In 2 yards ? TFI In 
643 feet ? In 62 yards ? 

"^ 5. How many feet in 1 rod ? In 1 rod and 1 yard? 
W. In 14 rods ? In 23 rods and 6 yards ? 
6. How many feet in 1 rod of railroad track ? In 2 

Review. — De/iiie a unit. (I.) A number. (2.) A concrete number. (3.) A 
dsnominate number. (4.) An abstract m\\\\\>ftT. iJS.^ K.\VOKv\\«i\i«i\x^a.t»of what? 
^^') What is notation? (7.) Name tVie m©t\ioO* Vcv vaa. 'WWiOa. \B«8(itfA \a«k 
"■^ (8.) For wliat purpose used? 



PROCESS. 

26 (mi.) 
320 rds. 

520 " 

78 

8320 (rds.) 
5^ yds. 



4160 
41600 






Step 
nL 



I 



45760 (yds.) 
3 ft. 

137280 ** 
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W. In 320 rods 7 In 7 miles 7 In 3 miles and 
it rod? 

I 7, W^ How many ties will it take for 24 miles of 

ick, if every 3 feet requires one tie 7 
[ 8. How many yards of carpet will it take to cover a 
^11 18 feet long, if the width requires 2 breadths ? W. 
E the hall is 156 feet long, and the width requires 3 
readths 7 What will the carpet cost, at $1| per j-avd ? 
W. From New York to Biughamton is 215 miles : 
how many railroad-ties will it take to lay the track, if 
they are placed 3 feet apart 7 What will they cost, at 
^g^ cenis each 7 

^B 10. If. There is a door-yard 2 rods long and 2 rods 
^MHde : how many feet of fence will it take to go around 
l^it 7 If it is 4 rods long and 2 rods wide ? If it is 12 
rods long and 8 rods wide ? 

11. ICl There is a barn-yard 6 rods square : how 
many feet around it? How many boards 16^ feet long 
will it take to fence it, if the fence is 4 boards high ? 
What will the boards cost, at 12 cents each ? 

12. W. I have a room 24 feet long by 15 feet wide : 
how many feet of paper bordering will it take to go 
around the walls? How many yards will it make ? 
What will it cost, at 3 cents a yard 7 

13. W. How many panels of fence, 16J feet each, 
. it take to fence a lot 26 chains, 25 links long, and 

j. riiaius and 50 links wide ? How much will it cost, 
||1,8T per panel ? 

EBVIRW.— Whst Is the effect of re|»aUng nlotlerln tha Bonian notation? (fi 
or placing B letter of le»3 tbIub before Dm^Dt greatfir vahie ? Of placing ■ letter 
of lew valueafterontgoCgnuiteivoIiie? Of pUoiug a ilnsli ovei 
? How does tlie Amble novaftoo iifisl hon 
::Mib are used ? How Is the nuialwi f 
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14. W. M}'^ farm is 23 chains, 50 links wide : how 
many steps across it, if each step measures 3 feet ? 

REDUCTION ASCENDING. 

ORAL EXERCISES. 

1. How many feet in 14 inches ? In 25 inches ? 

Formula. 14 inches -i- 12 inches = 1 (foot) + 2 inches. 

Analysis. — Since 12 inches = 1 foot, 14 inches = as many feet as 
12 inches are contained times in 14 inches, which is once, with 
remainder of 2 inches. 



2. How many yards in 6 feet ? In 9 feet ? In II 
feet ? In 24 feet ? 

3. How many yards in 14 feet ? In 22 feet ? In 1 
feet ? In 25 feet ? 

4. How many half-yards in 3 yards ? In 17 yards. ? 
In 18 yards ? In 7 yards ? 

6. How many rods in 11 half-yards ? In 22 haldP- ' 
yards ? In 33 half-yards ? 

6. How many rods in 648 inches ? 

Formula. (1.) 648 inches -M2 inches = 54 (feet).* 
(2.) 54 feet ~ 3 feet = 18 (yards). 
(3.) 2 half-yards X 18 (yards*) =30 half-yards. 
(4.) 36 half-yards -h 11 half-yards = 3 (rods*) +- 1* 
half-yards. 

Analysis. — (1.) Since 12 inches = 1 foot, 648 inches = as many 
feet as 12 inches are contained times in 648 inches ; or, 54 feet. 

(2.) Since 3 feet := 1 yard, .54 feet = as many yards as 3 feet aJ^ 
contained times in 54 feet; or, 18 yards. 

(.3.) Since 1 yard = 2 half-yards, 18 yards = 18 times 2half-yard»; 
or, 36 half-yards. 

(4.) Since 11 half-yards (5^ yards) = 1 rod, .36 half-yards = as ntia-'^y 
rods as 11 half -yards are contained times in 36 half-yards ; or, 3 rcK** 
and 3J yards; or, 3 rods, 1 yard, 1 foot, 6 inches. 



* The numbers having tJiedenominatioiieuciXQae^VsiV^J^*^^^ 
»b6truotin the analysia. 
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• 

7. How many rods in 252 inches ? In 1008 inches ? 
In 39 feet ? In 76 feet ? 

8. How many rods in 80 chains ? In 50 chains ? In 
70 chains ? In 90 chains ? 

9. How many rods in 75 links ? In 87 links ? 

ORAL AND WRITTEN EXERCISES. 

Problem. — How many miles in 14267 feet ? 



Step I. 



PROCESS. 

3 ft.)14267 ft. 



4755 (yds.) + 2 ft. 

2 ^- yds. I s^^p 11^ 



Step in. 



llh.yds.)9510h. yds. 

-(6h. yds.) 3 yds. } 

Step IV. 



320 rds. )864 (rds. ) + (6 h. yds. ) 3 yds. ) 



2 mi. + 224 rds. ) 

14267 ft. =2 mi. 224 rds, 3 yds. 2 ft. 

Anal. Steps. — (1.) Change feet to yards, 

( (2. ) Change yards to half-yards, 
* ( (3. ) Change half-yards to rods. 
(4. ) Change rods to miles. 

Analysis. — (1. ) Since 3 feet = 1 yard, 14267 feet = as many yards 
as 3 feet are contained times in 14267 feet; or, 4755 (yds.) with 2 feet 
. remainder. 

(2.) Since 1 yard =2 half-yards, 4755 yards = 4755 times 2 half- 
yards; or, 9510 half-yards. 

(3.) Since 11 half-yards(5i yds.) = 1 rod, 9510 half-yards = as many 
Pods as 11 half-yards are contained times in 9510 half-yards ; or, 864 
(rds.) with (6 h. yds.) 3 yards remainder. 

(4) Since 320 rods = 1 mile, 864 rods = as many miles as 320 rods 
we contained times in 864 rods; or, 2 (mi.) with a remainder of 224 
rods. 



* PnjpDs wlio have studied fractions may, in this and all similar cases, dividi 
number, u in division of fi'sotions. 
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I>ROOF. 



Step 
I. 



2 mi. + 224 rds. + 3 yds. + 2 ft. 
320 (rds.) 



640 
224 



i( 



tt 



2)864 (rds.) 
5i{yds.)l 

432 (yds.) 
4320 " 



4752 
3 



(( 



tt 



Step 
III. 



4755 (yds.) 
3 (ft.) 

14265 (ft.) 
2 " 



Step 
II. 



Anal. Steps. — (1.) Change miles to 
rodSj and add rods, 

(2. ) Change rods to yards, and add rods, 
(3.) Change yards to feet, and add feet. 
Analysis. — Note to Teacher. — 
The teacher should rigidly hold the pupils 
to a correct analysis of each step, and not 
allow them, by carelessness of expression, 
to fall into the fallacy of multiplying rods 
by yards, &c. The denominations are 
afSxed to the numbers to aid the memory r 
the analysis alone determines which are 
used as abstract. 



14267 " 



15. How many feet in 24 inches ? In 36 inches ? 
In 72 inches ? In 39 inches ? W. I^ 367 inches ? In 
872 inches ? 

16. How many yards in 6 feet ? 
47 inches? In 25 feet? In 27 
feet ? In 9673 inches ? 

17. How many rods in 16 J feet ? 



In 36 inches? In 
feet? W. In 2347 

In 33 feet? In H 



yards? W. In 27 yards? In 2473 feet? In 138 
yards ? 

18. W. At 30 cents a foot, what will 13 yards 2 feet 
of wire railing cost ? At 40 cents ? At $1.13 ? 

19. W. At 88 cents a rod, what will 80.76 chams of 
fence cost ? 63.25 chains ? 47.50 chains ? 

20. W, What will it cost to carpet a room 51 fee* 
long, if it takes 4 breadths oi c«k.T^et to eover the floor, 

at $1. 75 per yard ? At $2.25 pe^x ^^xQlI 



I 



■ U", 

■J ^ 

:; = ■]< 
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21. What will 5 feet 9 inches of wire railing cost, at 
.50 per foot ? 

PROCESS. 

12 )$1.500 X 5 = $7,500 cost of 5 feet. 
.125 X 9 = 1.125 cost of 9 in. 



I: 



$8,625 total cost. 

Anal. Steps. — (1.) Mnd cost of 5 feet 

(2.) Find cost of 1 inch, 
(.3.) Find cost of 9 inches, 
(4. ) Find total cost 

Analysis. — (1.) Since 1 ft. costs $1.50, 5 ft. will cost 5 times as 
»Jauch; or, $7.50. 

(2.) Since 12 inches (1 ft.) costs $1.50, one inch will cost one-twelfth 
*s much; or, $.125. 

(3.) Since 1 inch costs $.125, nine inches will cost 9 times as much ; 
«>!-, $1,125. 

(4.) The total cost will be the sum of $7.50 and $1,125; or, $8,625. 



fc 



22. What will 4 yards and 1 foot of brass wire cost, 
12 cents a yard ? W. What will 17 yards 2 feet cost, 
18 cents a yard ? 

23. At 86 cents a yard, what will 2 feet of cloth 
Cici^t? W. What will 7 yards, 6 inches cost? 14 yards, 
2 feet, 6 inches ? 13 yards, 2 feet ? 

24. W. At f 1.80 a rod, what will 7 rods and 2 yards 
stone fence cost ? 4 rods and 4 yards ? 

25. W. What will it cost to fence a piece of land 
.24 chains long and 11.38 chains wide, at fl.lO per 

a§ I x-od? 




Bbview. — What is meant by the simple value of a figure ? no.) By the loeal 
'^•Ine of a figure? (i j.) What is numeration? {\1.^ \V\\a.\- \"#. \\\*^ M^^*^ ^>^^ w^Vw*. 
«> wi^h^ s number? Bepe&t the uumeration tab\e \>v \>^-T\f>t\?. Vcwvcv AsgpX \fc 
■** liomJaiit to Tight 




If you will take a piece of pa]>er, liki' the one on Hie boaitl ii 
picture, one foot square, and divide It into 12 rows of squares, wliSi 
12 squares in each row, making 144 pieces of equal size, each pieOI 
will toulaiii just one square inch. It will take 9 square feet of pajMI 
to cover the surfacu of tbe board, whieli contains a square tjard. Tit 
grass-plat in the door-yard is 304 limes as large as the surface of tin 
boai-d, and contahia one aqiuire rod. The field In wliicb you bm ttu 
sheep la 160 times as large as the grass-plot, and ci 
land. 

119. Square Measure ia used for ealciilatia^ 

areas of land, roofing, flooring, paving, painting, &c. 
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144 square inches (tq. iit.) •= 1 square foot (iq. fi.). 
9 square feet = 1 »)uare yard {sq. yd.). 

30} sqnare yards i i 1 square rod (fq. rd. 

(121 quarter square rards) i^^\ or perdl or pch.). 
160 square rods = 1 acre (A.). 



\ 1 square rod (sq, rd. 

i or perch ot pnk.). 

=^ 1 square chun {sq. ch.). 

_ Lore {A.). 

= 1 section (*«.). 

= 1 township (V.) 



625 square links (sq. tl. ) = 

16 square rods = 

10 square chaius 



is a piece of luQcl a mile square, and is equal ti 



B i. — 160 sq. rda. = 4&10 sq. yds. = ili.iliO sq. ft. = 8272640 sq. In. 
iBqrd. = 30i^ " = 272^ " = 3B2()4 " 
1 sq. yd. = 9 " = 1200 ■' 



BI.&TE AND 



EXEBCISBS. 



(See Drill Card, Table VI.) 

Exercise. L — Reduce "V acres to square rods. 

II. — Reduce V square roils to square yards. 

III. — Reduce V square yards to square feeL 

IV. — Reduce V square feet to square inehes. 
V. — Reduce W square rods to square chains. 

VI. — Ritduce W square chains to acres. 
VII. — Reduce W acres to sections. 
VIII. — Reduce W sections to townsliipn. 
Pfepwe the above exercises In ilie name mauner as ou pn 
I Uw MsuJia to be mad as a class-e: 
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1. Ill the abuve iilusiratitiii is seen a ruom '24 ferf 
loDg, 21 feet wide, and 18 feet high: what is the i 
of the room in yards ? How many square yards in tW 
first row on tlie right side of thu room? How maiij 
square yards in the entire floor ? 

Analysis. — Since in 1 row ( (if square yards) there areSsquM 
yards, iu 7 rows tliere an; 7 times 8 square yards ; or, 68 square yi 

2. How many square yards in the right hand wi 
How many sTjiiare yards in the left liand wall? Ho^ 
many in the end wall? How many iu the eeilinj 

How many walls in a room'! How laany iiooru? He 
I loanj ceilings ? 
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3. How many square yards in the two side walls? 
How many ia the two end walls? How many in all 
the walls taken together ? 

4. Simse there are 9 tiles one foot square in each 
square yard, how many tiles in one row of square 
yards? How many in the entu'e floor? 

Analysis. — (I.) Since in I square yard there are tiles, in 6 
square yards (1 raw) there are 8 times 9 tiles; or, 72 tilea. 

(2.) Since in 1 row of 8 yards there are 12 tiles, in 7 rows (the entire 
floor) (here are 7 times 72 tiles ; or, 501 tiles. 

120. To FIND THE AREA OP A SQUARE OR PAR- 
lELOGRAM : — 
lULB. — Multiply the length by the breadth, and the 






«\uct will be the arei 
OTK. — Usage, and the want of any oLher equally terse form of 
Isugmige, sanction this rule. Lexically it is not true, any more 
than multiplying deer by grain will produce buckwheat. If the 
ttgument of the above paragraphs is thoroughly understood, the form 
o[ the rule can do no harm. 

A.rtifi.ceT8 usually estimate their work — 

1. By the square foot; aa in stoiie-eutting. 

2. By the square yard; as in papering, lathing, plaatering, paper- 
liuging, c&c, 

3. By the 100 square feet ; as in flooring, roofing. F>iding. slating, &c. 
^L By the Ihousand bricks, or by thesquBreyard; as in bricklaying. 

EXBBCiaSB, 

. How many square inches in a cardboard 5 inchfv; 
Bug and 3 inches wide ? 

I'uilliui.A. 5 square inches X 3 (rows) = 15 square inches. 

AstAiYSis. — Since in one row (5 inches long) there are 6 square 
'ai4fH.iii3rows(3inehes wide) there are 3 times 5 square Inches; or, 
•S square inches. 
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27. How many square iuchea in a btiard 26 inches,, 
long by 9 inches wide? 40 inches hy 13 inches? 
28. How many square feet in a plat of ground 75 
feet by 100 ? 85 by 76 feet ? 67 by 86 feet ? 
29. How many square inches in a board 108 inches 
long by 12 inches wide ? How many square feet ? 
30. How many square feet in a pavement 156 feet 
long and 8 feet wide ? How many square j 
31. How many square feet in the aide wall of a raom 
15 feet long and 8 feet high ? How many square yard; 
32. How many square feet in the floor of a room '. 
feet long and 18 feet wide ? How many square yards ? 

33. How many square feet in the ceiling of a room 
81 feet long and 18 feet wide? How many squares 
yards? 

34. How many square feet in the two end walls of 
a room 25 feet wide and 8 feet high? How many 
square yards ? 

35. How many square yards in the four walls of 
room 44 feet long, 18 feet wide, and 11 feet high ? 

»36. How many square yards in the ceiling and walls 
of a room 26 feet long, 18 feet wide, and 12 feet high? 
37. How much will it cost to lay the tiles on thi 
floor of a room 24 feet long and 21 feet wide, at 6d 
cents per square yard? (See illustration.) 

38. How many square yards of paper will it take 
paper the walls of the same room, the ceiling being 3- 
feet in height ? What will it cost, at 18 cents per 
yard, no allowance being made for windows or doors 

til ndiUtion. (IS.) Doscribe tho si 
Eiilie Lha mpi ol eiviiiiiv^ , and gii 
aiirt ]^wa lis ime. Ql-I "Wti»S\a sn KiiinoT ^% ■«■*!( 
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. What will it cost to paint the ceiling of the same 
lom, at $1.14 per square yard ? 




, The above is the map of Oakdale school district. 

a lies in the square in the northern part. The 

hlineis one mile long, and the east line is 80 chains: 

r many acres in his farm ? What is it worth, at f 33^ 

acre? 

41. B.'s fann is 80 chains long, and contains 320 acres: 
tow -wide is it ? What is it worth, at |35.20 per acre ? 

42. D. had a farm of the same .shape and size as A. ; 
but he sold to B. 320 acres, the north half : how wide 
■^'as the remainder? He then sold to C. a piece 40 
"Hains long and 80 rods wide, from <the west, part of 
*hat remained : how many acres did C. buy ? How 
niaay acres did D. sell in all? How tuuaV 6i^ \»s> 

a're/oi-i'i, at i^IS-TS per acre? 




Kl! 
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43. E. has the largest faiiii in the district : it was 2 
miles long and 1 mile wide before he sold to P. a piece 
of land 35 rods long and 8 chains wide fi'om the south- 
east corner. How many acres did he sell ? How many 
acres had he before he sold any ? How many acres had 
he left '? What is it worth, at $10 per acre, 

44. G. owns a farm containing a section of land situ- 
ated in a square, for which he paid $18.42 per acre. He 
paid 1928 dollars for building his house and bam, and 
$0.87^ per rod for fencing it : what was the entire cost T 

45. H. had a farm in shape and size like G. ; but he 
sold the north-east quarter-section to I., at $22^ per 
acre. How much did he sell ? How much should he 
receive ? 

46. I. paid 87 cents per rod for enclosing his land 
with a hedge : how much did it cost liij 

47. K. bought a strip of land south of H., which was 
160 rods long and 45 rods wide, located in the north- 
west part of the south-east section of the district: ho^ 
much will it cost him to fence it, at 96 cents per rod ^, 
How much isL.'s land worth, at $31.35 per acre, inelud-^ 
ing buildings ? 

48. M. owns a section of land, and he wishes to divicl* 
the north half into 5 equal parts: how wide a fron.1 
will each piece have on the road at the north ? Ho"s 
many acres will each contain 'I What will the first tx 
worth, at $17 per acre ? The second, at $42.30 per aer^ ■ 
The third, at $14 per acre ? The fourth and fifth, 
$9.75 per acre ? What is the whole north half wortt» 
What is the south half worth, at $11 per acre? H 

ifffiTEir. — Deflno BubtrBcOoii, (ai.") Tlia SLobt-tttliaiid. (32.) Tho iiiim*' 
133.) TJja remainder. (34.) Depcribo i,1iQ mVaunipi. l?»,^ Qftsev\iaK&jn«- 
yW" tie snalj-da of a sliort problam. l.ai.1 



I 
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)aid $3000 for the whole farm : is the present value 
nore or less than the cost, and how much ? What is 
:he gain or loss? 

49. N. owns a section, and O. owns the section directly 
t^est : how much will it cost each to surround his land 
tvith fence at 90 cents per rod, supposing each to make 
lis half only of the line* fences ? 

50. How many acres in the entire district ? 

51. The school district is assessed as follows : — 

per acre. 



ir. 


A. at $7 per 


acre. 


Mr. 


I. at $8 




B. " 8jt " 


it 




K. " 8i 




C. " 9 " 


u 




L. " 5 




D. " 6f " 


(( 




M. " 9i 




E. " 4 " 


(( 




N. " 7 




F. " 11 " 


(( 




O. " 7 




G. " 9J " 


(( 




P. " ^ 




H. " 9i " 


« 




Q. " 4 



What is the assessed value of the land of the entire 
district ? 

52. What is the average assessed value of the district 
per acre ? 

Suggestion. —Divide the entire valuation by the number of acres 
in the district. 

53. What will a board 6 feet 3 inches (75 in.) long, 
and 7 inches wide, cost, at $.288 a square foot? 

Formula. (1.) 6 ft. 3 in. = 75 in. ; 75 sq. in. X 7 = 525 sq. in. 
(2. ) 288 mills -^- 144 = 2 mills. 
(3.) 2 mills X 525 = $1.05. 

54. W. At $1.30 per square yard, what will it cost to 
pave a walk 105 feet long and 7 feet wide ? 47 feet 
long by 9 feet wide ? 



* Road fences axe not considered line fences. 
t Change the fractions to cents and isdULA. 



r 
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65. W. What will it cost to paint tlie floor of a room 
i feet long and 18 feet wide, at 40 cents per square 

yard ? To paint a floor 55 feet long by 20 feet wide, 

at the same price ? 

56. W. What will it cost to plaster the walls and 
ceiling of a room 18 feet long! 16 feet wide, and 9 feet 
high, at $1.20 per square yard? 

57. IF. What will a piece of land 28 chains long. 
and 5 chains wide, cost, at $14.72 per acre? 

58. How many square feet in the floor of a room It 
feet long and 8 feet wide ? W. 13 feet long and 17 feet 
wide ? 25 feet long and 17 feet wide ? 

59. How many square feet in the ceiling of 
feet long and 8 feet wide ? W. li feet long and IS 
feet wide? 14 feet long and 11 feet wide? 

60. W. How many square feet in the end walli 
room 25 feet long, 15 feet wide, and 8 feet high ? 22 
feet long, 11 feet wide, and 9 feet high? 

61. W. How many square feet in the side walls of 
room 17 feet long, 13 feet wide, and 9 feet high ? In a 
room 14 feet long, 12| feet wide, and 7 feet high ? 

62. W. How much will it cost to plaster the walls 
and ceiling of a room 24 feet long, 15 feet wide, and 91 
feet high, at 80 cents per square yard ? 

6ii. W. What will it cost to floor a room 16 feet longt 
and 12 feet wide, and 9| feet high, at 112.50 per equarot' 
of 100 feet? 

64. What will it cost to paint the outside of a house 
46 feet long, 27 feet wide, and 20 feet high, at 
eguare yard? 



of a house 
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CUBIC MEASnKE. 

^121. Cubic Measure is used in estimating the 
contents of Bolids ; as, wood, masonry, the capacity of 
cellars, cisterns, &c. 



I 



TABLE OF CUBIC MEASITRE. 

1728 eubio inches (cu. m.) ^ 1 cubic foot (cu.^.). 
27 cubic feet = 1 cubic yard (eu. jrf-)- 

128 cubic feet = 1 cord (cii.). 

24J cubic feat = 1 perch of atone (/jcS.). 

NoTH, — 99 quarter cubic feet make 1 percb of stone. 

ANALYSIS OP CUBIC MEASURE. 




r 

■ \ s r M r ( 1 ) Find t! e manber of rown of ru. fl. in 1 cu. yd, 
W Anah-ih — 'i Letliero an, 3 rows of eubie feet in 1 tier of fe«l. 
' 'n 3 Uer-t tbera ire 3 times 3 rows, whicli ia 9 rows. 
(i) Find the manber nfrubiefeet In 1 cuMc yard. 
^AtiAhTsts. —Since in ' row there are 3 nible /eel, \ 
ft/mea 3 cubic feel, which is 27 cubic leeV. 
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r 

■ 122. To find the solid contents of a body, 

H^ the following 

^H Rule. — Multiply the length hy the breadth, and that 

^^m product by tlie thickness. 

^^H N0TE3. — (1.) A load of earth contains a cubic yard, and weighs 
' about 3250 pounds. A cubic fuot of water welgha 62^ pounds. 

(2.) Hallway and Iraiispurtatiou eorapaiiiea estimate light freight 
by the number of cubic feel it occupies ; but heavy freight ia estimated 
by weight. 

(3). A pile of wood 4 feet wide, 4 feet high, and 8 feet long, 
1 cord ; and a cord-foot ia 1 foot in length of eucli a pile. 

(4.) A brick ia usually 8 inches long, 4 inches wide, and 2j ischea 
thick. 

(5.) Sawod [umber, as joiiits, plank, and scantlings, 
ally bought and sold by board measure. The dtmensioas of a foot of 
board meaiure are 1 foot long, 1 foot wide, ami 1 inch titick. Thus 
plank 12 feet long, I foot wide, and 2 inches thick, contains 24 feet 
board measure, or as mucli as two boards of the same length anil 
breadth, and 1 inch thick. But boards that are less tbau 1 
thick are measured aa if they were an inch thick. 



\ 



1, How many cubic feet in 2 cubic yards? 

Abaxtsib. — Since in 1 cubic yard there are 27 cubic feet, in 
cubic yards, there are 2 times as many; or, 54 cubic feet. 

2, Howmanycubicinches in 1 eubicfoofcand 19 cubic 

kinches ? 
3. How many cubic feet in 2 cords of wood ? 
4. How many cubic feet in 1 cord and 17 cubic feet? 
6. How many perch of stone in 99 cubic feet ? 
: 



-OirelhPUMof tlia pnrenUiiwls. (^tO.) Detina THultiplicMlen. (« 
tmtl. fjr.) Tile m"li.H'l\Bv IKl 'nie^vniMCt, (« ) Whlchanbu 
ssoribrj theslennl iiiuVWifll""!™'. «,\\4 'awKawis\VmaRi. 1J*^ ^ 
.) Uive the priudplea- Ol-I 
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II 6. How many cubic inch blocks will it take to fill a 
iiortise one foot long, 3 inches wide, and 6 inches deep ? 
i 7. How many quarter cubic inch blocks will it take 
ma fill a mortise one inch each way ? One foot each 
fay? 
f 8. How many cubic feet in a block of stone 5 feet 
long, 3 feet wide, and 3 feet thick ? 

8. What is the difference in volume between a cube 
fi inches on each edge, and 5 cubic inches ? 




In the above IUusH-bUou will be seen a. part of the walls and 
indatlon of a, building 20 feet long, la feet wide, and 10 feet lilgh, 
e walls being 2 feet thick. 



1' 65. How many cubic feet in the left-hand wall ? 

FOKMUIA (1.) 12 cubic feet X 2 = 24 cubic feet. 

(2. ) 24 cubic feet X 10 = 240 cubic feet. 
Akaltsis. — (J.) Since in onu row [12 feet long) tliere are 12 cubic 

^s (a feet thick), there are 2 tinies as many, or 24 ci 

PfiBJ Snee in 1 tier (12 feet long by 2 feet thick) there are 24 ct 
p 1 10 ieei lilgh), Uiere AM 10 tiBHB »s maiiy, «ic SttA 
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XOTK. — In estimating tho contenla of walls or masonry, no 
Uowaiice Is made for windows, doorways, or corners. All measufe- 
nenls are understood as Ijeing outside measurements, unless other- 
rhe specified. 

66. How many cubic feet in the highest side wall? 

67. How many cubic feet in the foundation of the 
lowest end wall ? In the foundation of the lowest 
tide wall, making a deduction for the doorway ? 

18. How many cubic feet in the walls of the build- 
ing as they now stand ? 

69. How many cubic feet of masonry will there be in 
the walls when ten feet high ? 

70. How many cubic feet of bricks in the pile on tbe 
floor of the building ? 

71. How many cubic feet of bricks will it take W 
cover the floor inside the walls, one foot thick ? Ho^ 
many cubic inches ? 

72. How many bricks will it take to make the floor oP® 
loot thick ? What will they cost, at $o per thousand ? 

Note. — Allowing for mortar, 21 bricks of the 
(6X4X2^) make a cubic foot. 

73. How many bricks will it take to build the wall& 
w they now stand ? What will they coat, at $7.30 pef 
ihousand ? 

74. How many bricks will it take to build the walls 
10 feet high ? How much will it cost, including labor. 
It $11.20 per thousand? 



Keviiiw.— Writo thaansJjHlBOt HBhort eiampleinmuldpllcatlon, (48.) 1 
UUT > "timber lie uultlplledby 10, 1D(i. lono, Ac7(49,) Blve Isblo of U.S. in 
iJW,) OlvethedoflnlUoiiofdliision, {SI.; OF dividend. (ri3.) Ordiyl 
nit. (G4.) Of remainder. (S6.) Uive nae of the bIeii. (>»-) ' 
BlgB, (ST.) JJowiloeHHliortillvlBlonMffi!tlnim1imEaWA»ml l.W,n.\ 
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75. How many perch of stone would be required to 
make the walls 10 feet high ? 

SuGOESTioN. — Change tlie cubic feet to quarter cubic feet; then 
jUarter cubic feet to pereb, 

76. Suppose the walls completed 12 feet high, how 
nany perch of atoue would they contain ? 

77. Supjiose the walls to be huilt 10 feet high, how 
xiany cubic feet of wood would it take to fill the inside 
yf the building level with the top? 

78. How many cubic inch blocks would it take to fill 

Lt? 

79. 231 cubic inch blocks are equal in volume to a 
^■allon of water : how many gallons of water will fill a 
cistern of the same size ? 




Arrange 128 cubic foot b ocks nto a p e 8 feet long 4 f 
^'i^ 4 feet liigh, and it w I repreient the shape a d b le of 
'Jne foot nf the iength of such a pile is caiied a. cord fool, and ■ 
'8 cubic feet. 8 cord feet make a cord. 

Kevibw. — UiTB the aidnin used Id diviaion. (SO.) Noiue this piixiclples. (01.) 
^lila tile oni^yMB of an exuaple In sbort division. (02.) How inny a nurabei 
"SdlildedUylO, IM, inno, Ac? (SI.) Wiitetheanalytii'of naliDrtBuunplBiDlOTig 
^llWou. («.) GiTB the table (rf U. S. ourraney. (65.) Olvu OiB table of aUquot 
*tt«.(68.1 Of what are coina made! (OT.) WhW tan -304 »B.7 »S»«i ■&« w*™.> 
pfwhM.lDes/inpafmoimytonaiNt? [fig.) Wliat iB aHill, otSiwiiicot Va^ ^ 

icTudllor? WliiiLia ati accomil'; 



batOabior? wbivhi 
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^m 80. How many cords of bark in a pile 12 feet long, 
^1 1 2 feet high, and 8 feet wide ? 

^M Anal. Steps. — (1. ) Find nwnber qf ctMp feet in the pile. 

^M (2.) F^nd number of cordf:. 

^1 81. How many cords in a pile of wood 36 feet long- 
■^ 4 feet wide, and 3 feet high ? What will it be wortt^ 
at $3.75 per cord? 

82. How much will a load of wood 16 feet loi^, 
feet wide, and 3 feet high, cost, at S5.25 per cord ? 

83. Give the cost of a load of wood 13 feet long, 
feet wide, 5 feet high, at $8^ per cord ? 

84. There is a bam 40 feet long, 30 feet wide, and 
16 feet high : how many feet of 2 inch plank will x* 
take to floor it ? 

85. What will it cost, at $25 per thousand ? 

86. The raftertj are 20 feet long : how many feet oC 
board? will it take to cover the roof? 

87. What will they cost, at $19.25 per thousand? 

88. How many feet of boards will it take to endos^* 
the barn, not including the gables ? and what will it coat^ 
at $23.33 per thousand ? 

89. How many feet of boards will it take to encloa-* 
the gables, it being 11 feet from the plate on which tl»-' 
rafters rest to the peak of the roof? and what will i^ 
cost, at $25 per thousand ? 

SUQQBSTiON'. — Observe thai the gables iuna two hiiives of a sp»^^ 
16 fcet on one side, and II feel on the other. 

Rbview.— ne<lneiii.-ampoiindUenan>]nnteTitiTiilwr. (US.) WIibiib Uie nKltM-| 
tion or deiiointiiaw niiinLeTE? (U4.] Wlwt is redaction deMenitin);? (tUj V 
IWdupOon isceiKlliig? (116.) What ta maant by apace? (HTJ By a solid? W* ■ 
BUIfaee? By a line? Wlmt are tlie measuies of leiigUi? (IIS.) FonrhMfi'V 
Iboynsed? GtietliatablUDtlongmeBSure. OiTs tbu tnbla of gurveyon' ma 
JfowiusiiylliikB in a BurveynfBchalii'! Hoi; Vhm^ ».m Uiey ? Howdotull . 

the (tbalii used by railroad eiigliieew? Hi™ MM!:)\mM.-ini<H,-oid(A».^r I 
lauy guailsra ? Qow many aiRliUia? Soi vVb1\i ■^' " 



K 
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, How much will it cost to shingle the above barn, 
3ach shingle covering 6 square inches, at $1,75 per 
Jiousand shingles. 

HjU.. What is the estimated cost of the lumber of the 
^Hire building ? 
^r LIQUID MEASURE. 

m23. 



aS- Liquid Mea 



gills (3i.) = l pint ipt). 
= 1 quart igt.). 
= 1 gallon {ya(.). 

B OF EQUIVALENTS. 

yoL qt. pL gi. 



i used for measuring liquids. 




)2. How many gills in 3 pints ? In 2 quarts ? In 2 
gallons? In 1 gallon and 3 quarts? In 3 quarts and 
Ipint? 

93. How many gallons in 1 2 quarts ? In 24 quarts ? 
In 72 gills ? W. In 463 quarts ? In 463 gills ? 

94. How many pints in 13 quarts of berries? 
ttiuch are they worth at 6 cents a pint ? 

S5. W. How many quarts of milk in 43 gallo 
How ranch is it worth at 9 cents a quart ? 

Review. — For w1i»Clfit^iismnieiisiirousfldi> (119.) Giro the Ubloof m 
iro meaaure. Whiit ia nieaialis aaeeiionot 
' area ul a «iu&ie oi 



Ho* 
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96. W. I have three eows, each gives 4 gallons of 
milk a day : how much milk will they yield in a week ?' 
How much would it be worth at 8 centa a quart 
DRY MEASTJEK. 
124. Dry Measure is used for measuring grain, fruit, 
and for estimating the capacity of boxes, bins, com- 
crilis, &e. 

2 pints (p(.) ^= 1 quart iqL). 
8 quarts = 1 peck {;;*. ). 
4 iiecks = I buaUel (fru.). 



TABLE OP EQUIVALENTS. 
hu. pks. Ills. pU. 




1 bushel 

8 qta. liq. i 

1 lieclolicre = 0102+ 



: 5371 



NoTKB — (1.) A buaLel measure is ISj iiiches in diaraeWr, and 8 
hkcfaes deep : It contnlns 2150.42 cubic inches. 

(2.) In measuring grain, seeds, peas, beans, and small fmlt, U 
it be CDtn full. In measuring \Mge fruits, — aa apple 
! vegetables, aa potatoes, bei^ts, and other bulky attic' 
t be Ixopimj full. Four heaped iiienaures i " 
t equal Ave even measures. Five gil's liquid measuru tnaka about i 
I pint dry i 



VIEW— aivsthflUBODt GuMflmeiwiire. (131.) WrlMoiit tbe taUo. I 
nun}' aMpe in oluuigtng (lorda to cubic [nnhw? Cubic liicLua tucords? Olv 
' niJe ftirfliidliie tho ooiitantB of ADiibVuVxia'i. (.V'J.'Z..^ About bow inuiyjr 

•Itblc j-BTcl of earth welgli? How nnvc\i4<«»»-«\MB^«*-Atii " 
Wiutt are (be dimumtioiin o( a. uuril <il vionill 




f 
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97. How many piDts in a peck ? In 3 peeks ? W. 
In 75 pecks ? In 47 bushels ? 

98 In 80 quarts how many pints ? How many pecks ? 
How many bushels ? 

99. At 6 cents a pint, what will be the cost of a 
peck of chestnuts? W. of 1 bushel? Of 138 bushels? 

100. W. I bought a bushel of strawberries for $6.40, 
and sold them at 40 cents a quart : what did I gain ? 

101. W. I bought a barrel of apples, containing 2 
bushels and 3 pecks, and sold them at the rate of 15 

LMBUts for 2 quarts : how much did I receive foi' them ? 

^H 102. W. A grocer paid $5.75 for a baiTel of potatoes 

^^Bintaining 2 bushels and 2 pecks, and sold thera at the 

rate of 20 cents for 2 quarts : did he make, or lose, and 

how much ? Would he have made, or lost, if lie had 

sold them at the rate of 20 cents for 3 quarts ? 

103. W. How many 3 pint bottles can be fiUed from 
10 gallons of vinegar ? How many pint bottles ? 
How many giU cups and pint cups, each an equal 
number ? 

104. What win 2 gallons and 1 quart of wine cost, 
at $2 per gallon ? W. At $2.12 per gallon ? At $2.38 ? 

105. At 10 cents a quart, what will 1 gallon, 1 pint, 
of vinegar cost ? W. 21 gallons and 3 quarts ? 47 
gallons, 1 quart? 



106. Change 47 quarts to bushels. 

107, Wliat will a bushel and a peek of wheat cost at 
$2 a bushel? At$2.37i? 



^^nufiDiBi 
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^m 108. What will 3 bushels and 3 quarts of clover- 
H seed cost, at $10 per bushel ? 

•^«t 1 t""- Amal. Stkps." — (1.) Hiidcoattri 

(2.) Find coat qf 1 pk. 
(3.) Find coat of 1 qt., then 3 qta. 
= -^ (4. ) Find ciMl qC 3 iiusA, and 3 qU. 

4;30.04 



4)f 10.000 X 3 = 

>8)M.BU0 
Mi X 3 (qts.) 
109. What w 
C2.50 per bushei 
110, What ^ 
cost, at *1.05 pt 
HI. What w 



109. What will 9 bushels, 3 pecks, of pears cost, at 
$2.50 per bushel ? At *3.43 per bushel ? 

110, What will 39 gallons, 2 pints, of molasses 
cost, at «1.05 per gallon ? At $1.37^. ? 

HI. What will 11 gallons, 1 quart, 3 gills, of wine 
cost, at *2.25 per gallon ? At $3.13i ? 

112, How many bushels in a box 12 feet long, 8 feet 
wide, and 4 feet deep ? 

PROCBBS. 

(1,) iaxSX4 = 384cu.ft. 
(8) 1728 cu. in. X 384 = 663.152 en. in. 
(3.J 863562CU. in.-r-2150 = 308bu. 2pkB. 
iSAi.. Stbpb, — (1.) Find the ctdiic eotOenU. 
(2.) Channe to culAc incliea. 
(3.) Reduce to busheU, pecke, &c. 
AsAiTaia (Step3).— Since 2150 cubic iDcheE = l bushel, 
cubic inches (contents of 1)ok) = as many bushels as 2150 cubic ituikt 
•e contained times in 663552 cubic inches ; or, 308 bustiels, with a N 
L mainder of 1352 cubic inches. Since 537 cubic Inches ^ 1 peek, 18(| 
Kcublc inclies = at many peclca as 5-37 are contained times ii 
V Inches ; or, 2 peclcs -f-. (The reduction may be carried to quarts 
I pints in the same way. ) 



GOMPOUKTJ DENOMINATE NCTMBERS. 



231 



113. How many bushels will a box 5 feet long, 3 feet 
wide, 3 feet deep, contain? 8 feet long, 4 feet wide, 
and 3 feet deep? 18 inches long, 12 inches wide, and 
10 inches deep? 

114. 1 have a corn-crib 26 feet long, 8 feet wide, and 
10 feet high: how many bnahela will it hold? 

115. My wagon-box is 11 feet long, 6 feet wide, and 
22 inches deep : how many bushels of shelled corn will 
it contain? 




116. How many gallona of water will a cireular 
tank or cistern contain, 5 feet in diameter, and 8 feet 
deep? 

Note. — The distance across a cialflrn or tank, through the centre, 
is called the diameter. To find the number of cubic Inches in a, cir- 
raUr cistern or tank, use the following 

Rdle. — Multiple/ the diameter hi feet by itself, this 
yiduct hy 1357, and the result by the depth. 
roainiLA. (1,) 5X5X1357X8 = 27l400cu. in. 

(2.) 271400 cti. in. -^231 cu. In. =1174 + gal. 
AAI. Bt£ps, — (1.) mnd the contenUs iu wilftc IncHeB. 

(2.} Jiedace the cubic incites t«gallona,quiw\*i 




this 
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117. How many cubic inches in a circular ckten 
4 feet in diameter and 7 feet deep ? How many galloni 
wiU it hold ? 

118. How many gallons will a circular tank hold 4 
feet across the top and 4 feet deep ? If 8 feet acroaf 
the top and 7 feet deep ? 

119. A railroad tank, the average diameter of whio| 
is 13 feet, and depth 12, contains how many gallons ? 

In addltiou to the above, the teacher should dictate a number 
problems iu estimating tbe contents of boxes, tanks, and cisterns. 



APOTHECAHIES' WEIGHT AND MEA3TJEE. 

135, Apothecaries* Weight and Flu\ 
Measure are used in preparing prescriptions ; bui 
di'uga and medicines are bought and sold by avoirdupois 
weight. 



TABLE OF WEiaaTS. 

10 giitins {gr.) = 1 scruple ((tc, 
3 Bcrujilea •= 1 drachm (rfr., 

S drachms '^ 1 ounce (02., 
2 ounces = 1 pound (lb., 



r9). 
r3). 



60 miiiims (m.) = 1 fluid drachm (f. 5 ). 

8fluiddraehma= 1 fluid omicu (f.S), 
10 fluid ounces = 1 pint (O.). 

8 pinta == 1 gallon {Cong.").^ 

Note. — (1). The pint (O.)aud gallon (Cong.) are the 81 



{ treated out of its logical ordd 



(2.) Apothecaries' fluid ; 
for the sake of brevity and 

aBF/BW. — For what iB liquid meaBuro u»(d? (12S.) Write ths Wble. — , 
niaiij' atepB 111 ohanging gBlloiiB to Btlls? In i;\w\njiig gilla to galluus? ffhMj.jj 
miiaetion asceiidiiiB? Wliloli reducUan dfiSBBnato^T 'Va t^avi»ai4"4iB.«« 
>t fistemi, liow uiHiiy gallona is a liog6liftBAi:4Wo"ii»*.'B >«"»*■■! ^■' 
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120. How many pills of -3 grains each can be made 
from an ounce of quinine ? How many of 4 grains 
each? 

121. Three pints of the essence of peppermint, cost- 
ing a dollar a pint, were put in ounce phials, and sold 
at 15 centa each. How much was made by the sale ? 

TROY WEIGHT. 
12G, Troy Weight is used in weighing gold, ^ 
ver, coins, jewels, &c. I 



24 grains (ffr.) := 1 peDnyweight (jpwL). J 

20 pennyweights = 1 ounce (m.). I 

:12 ouncea = 1 pound {lb.). J 

KoTK. — A curat is a. weight of about 3.3 grains, and is nsed B) 

JewellerB to weigh diamonds. The term carat is also used to denote 

the fineness of gold. When gold contains 18 parts pure gold and 6 

jiiutB alloy, which is usually silrer and copper, It is said to be 18 carats 

Bne. Crold 14 carats One contains 14 puiis pure gold and 10 parts 

slloy, &c. 

122. What win a gold chain weighing 12 penny- 
weights cost, at 80 cents per pennyweight ? At 67 
cents? 

123. What will a gold chain weighing one ounce and 
7 pennyweights cost, at 75 cents per penny weiglit ? 

Note. — For examples in oral and written reduction, ubq Drill Cafl 



AVOlRDtlTOIS WEIGHT, 



CtxA 



127. Avoirdupois Weight is used for weighin| 
*H common goods. 




n oimoes (oz.) = I pound (/6.). 
(■1 hundred wt. 
I ItW pound? -=V (cv-t.). 

il cfDtal (c). 
= 1 ton (r.). 



TABLE OF COMPAAtSOM. 

1 lb. Troy = 5780 g 
1 lb. apotb. = SIWi 

1 Hlogtam. = "i^A' 



i 
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128. Nearly all the States have adopted the weights 
in the following 

TABLE. 



196 lbs. 


^^ - 


L barrel of flour. 


441bs. = : 


1 bushel hemp-seed. 


200 " 


' — ] 


L " beef, pork, fish. 


60 " =1 


L " potatoes. 


280 " 


' — ] 


L " salt. 


45 " =1 


L " timothy-seed. 


32 " 


■'-=- ] 


L bushel of oats. 


57 " = 1 


[ " onions. 


56 " 


— ] 


" corn or rye. 


28 " =] 


L " apples, pears(dry). 


60 " 


— ' ] 


L " wheat, beans, peas. 


70 " = ] 


L " corn in ear. 


14 " 


= J 


L "** bluegrass-seed. 


52 " = 1 


L ** ^ buckwheat. 


60 " 


— ■ 3 


L " clover-seed. 


50 " = : 


I " salt. 


48 " 


= . 


I " barley. 


80 " =] 


" bituminous coal. 


56 " 


— J 


L " flaxseed. 







OBAL AND WRITTEN EXERCISES. 

124. How many ounces in 2 pounds ? In 5 pounds ? 
W. In 75 pounds ? In 647 pounds ? 

125. How many pounds in 5 hundred weight ? In 
7 cwt. ? In 9 cwt. ? W. In 13 cwt. and 46 lbs. ? In 
12 cwt. 37 lbs. ? 

126. How many hundred weight in 3 tons ? TT. In 5 
T. 7 cwt. ? In 14 T. 13 cwt. ? 

127. How many ounces in 4 lbs. 6 oz. ? TP^ In 27 lbs. 
12 oz. ? 

128. W. How many hundred weight in 347 lbs. ? In 
476 lbs. ? In 2467 ounces ? In 41 T. ? 

129. W. What will 913 lbs. of flour cost, at 14.25 per 
hundred weight ? 

PROCESS. 

100) $4,250 X 9 cwt. = $38.25 Anal. Steps.— (l.)^w(2co«« o/0cw«. 

(2. ) Find cost ^ 13 U 

.042 X 13 lbs. = .546 ^3 ^ ^^^ ^^^^ ^^9 ^^ 

$38.80 13 lbs. 

Note. — When the mills equal or exceed 5, add one to cents. 

Review* — For what is dry meaawr© -vi&ft^? CIW.^ Write the table. How mwy 

BtepB in changing pints to \)\ishe\a? lu c\\«cw^\v?» Xiw^^-s. \ft ^Vtiw.'l Howmwy 

cubic inches in a gallon of liquid meaauxe*? \\\ ft. aiVM«\.'^ \\v%.QjQaa\.^\s«Mssss^ 

In a liter? In a bushel? In a pec\sL*i Ixv % cv^«c\» "^^^"^^ ^'^'««^«»"^ \\».^^«»' 

toliUr? 
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130. W, What will be the cost of a caak of sugar 
weighing 657 pounds, at 7^ cents per pound ? At 
S8.3S5 per ewt. ? 

131. W. What wiU 5 lbs. 3 oz. of tea cost, at $1.87J 
per pound ? At $1.53 per pound ? At ^2 per pound ? 

132. W. What wUl 274 pounds of l.utter cost, at 
$43.42 per cwt. ? Afc $28.97 per cwt.? At $35.46 
per cwt. ? 

133. W. How many bushels of flaxseed iu 470 pounds ? 
What will it be worth, at $1.83 per. bushel ? 

134. W. Change 3478 Iba. of oata to bushels. Of 
com. Of wheat. Of bailey. Of potatoes. Of onions. 
Of salt. 

135. W. In 439 pounds of rye, how many bushels ? 
Of beans? Of olover-seed? Of corn in ear? Of 
hemp-seed ? 

136. W. What cost 7 lbs. 6 oz. rice, at $.08 per 
pound? 

Aj,-al. Steps. — (1.) Mnd cost qf T tba. 
(2.) Find coat of 1 oz. 
(3.) Find cost ^ Q oz. 

137. W. What cost 2 lbs. 8 oz. of spiee, at 37;^ cents 
per pound ? 

138. W. What cost 4 lbs. 4 oz. honey, at 38 cents 
per pound ? 

139. W. What cost 9 lbs. 5 oz. butter, at 55 cents 
per pound ? 

UO. W. Add cost of 12 lbs. 13 oz. butter, at 20 cents 
Per lb. ; 11 lbs. 5 oz. rice, at 11 cents per lb. ; 7 lbs. 8 
Oz. sugar, at 15 cents per lb. 



^(?'<'Wlii lie ever 



LB diinanstonn ot n bushel ineMiire. <1M.) The nie«anre 
1 nieaanriug wlial gndn and tra\ta'( ■^J\i?.\i AvQi\i.'iS.t« 
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141. TT. Add cost of 3 lbs. 6 oz. pepper, at 38 C€ 
per pound ; 4 lbs. 3 oz. spice, 40 cents per lb. ; 18 
2 oz. cinnamon, at 80 cents per lb. 

142. W. Add cost of 5 lbs. 7 bz. cloves, at $1.80 
lb. ; 9 lbs. 11 oz. dates, at $.37J per lb. ; 4 lbs. 8 
honey, at 35 cents per lb. 

143. W. Add cost of 1438 lbs. flour, at 16 per cw 
418 lbs. beef, at f 18 per bbl. ; 186 lbs. pork at \ 
per bbl. 

144. W. Add cost of 327 lbs. fish, at $14 per bbl. ; 
lbs. bluegrass-seed, at $4.30 per bu. ; 58 lbs. beans 
$2.25 per bu. 

145. W. Add cost of 75 lbs. clover-seed, at $9.50 
bu. ; 119 lbs. onions, at $1.75 per bu. ; 812 lbs. potat 
at $1.05 per bu. 

MEASURE OF TIME. 

129* Time is the measure of duration. 

DIVISION OP THE YEAR. 



Season. 


Name of mouthn. 


No. of days. 


Abbreviatioiis. 


Winter, 


( 1. January, 
I 2. February, 


31 

28 or 29 


Jan. 
Feb. 




( 3. March, 


31 


— 


Spring, 


} 4. April, 


30 


— 




( 5. May, 


31 


— 




C 6. June, 


30 


— 


Summer. 


< 7. July, 


31 


— 




( 8. August, 


31 


Aug. 




C 9. September, 


30 


Sept. 


Autumn, 


} 10. October, 


31 


Oct. 




( 11. November, 


30 


Nov. 


Winter, 


12. December, 


31 


Dec. 




365 or 366 





Review. — How can gallons liquid measure be reduced to bushels dry ni 
areF (124.) Ans, — By changing gallons to cuVvc \ucKes,tfc€n the cubic iiicht 
bushels. How can gallons be reduced V> '^VftTO'i ^o^ ^^w \\\««.\»^^^'« 
quHrta, liquid measure? To quarts, dr^ meaa\3C»'i 
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60 seconds (j«c.) = 1 minate (out.). 

60 minutes = 1 hour (Ar.). 

24 hours = 1 "iav (t/a.). 

7 days = 1 week (■*-)- 

4 weeks 2 days > . ^ 

30 days i = 1 month {mo.). 

365 days \ 

52 weeks 1 day >- =1 year (y-)- 

12 months ) 
100 years = 1 century (C). 

^OTES. — (1.) The exact length of the solar year is 3ft5 days 5 h. 48 
16.05 sec. ; but, for convenience, the civil year is reckoned 11 min. 
•5 sec. more than this, or 365 da. 6 h. = 365^ days. In four years, 

{ day makes 1 day, which, in every fourth year, called bissextile 
eap year, is added to the shortest month, giving it 29 days. The 
nbers denoting leap years are exactly divisible by 4; as, 1S5<>, 1860, 
l Years whose number can be divided without a remainder by 

but not by 400, are not leap years, although divisible by 4. 
2.) In most business transactions, 30 days are called a mouth, and 
veeks a year. 

ORAL PROBLEMS. 

I. How many seconds in 2 minutes ? In 3 minutes ? 

4 minutes? In 12 minutes? 

I How many minutes in 120 seconds ? In 3 hours ? 

240 seconds ? In 5 houi-s ? 

>. How many days in 3 months? In 3 months, 12 

's ? In 9 months, 7 days ? 

:. How many hours from 6, A.M., to 11, A.M.? From 

L.M., to 12, M. ? From 9, a.m., to 3, p.m. ? 

►. How many minutes from 20 minutes past 9 to 10 

uites past 10 ? Between 13 minutes past 11 o'clock, 

t., and 12 minutes past 2 o'clock, P.M. ? 



EYiEw. — How can bushels be reduced to bectoAilttw"? ^^^V^) "ftsyw ^"wcw^cwJtfi- 
be reduced to pecks ? 
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WRITTEN EXEKCISES. 



146. How many years in 783064 seconds? 

147. How many years in 84160 minutes ? 

148. How many weeks in 71834 seconds ? 

149. How many seconds in 3 years of 365 days ? 

150. How many seconds in the winter months of a 
common year ? 

151. How many in the winter of a leap year? 

152. At a speed of 3 rods per second, how long will 
it take a railroad car to run 138 miles ? 

CIRCULAR OR ANGULAR MEASURE. 



cvJjiil^e. 



130. A Circle is a plane fig- 
ure bounded by a line, every 
point of which is equaUy distant 
from a point within, called th 
centre. 



(a.) The circumference of a circle is i^ 

bounding line. An arc is any part of tlr 

circumference. A quadrant is one-four't 

of a circumference. 

(6.) The diameter is the distance across a circle through its centrr 

A radius is one-half of a diameter. 




TABLE. 

60 seconds (") = 1 minute 
60 minutes = 1 degree 

30 degrees = 1 sign 

1 quadrant 
'ight angle 
4 quadrants or > ( 1 circumference 



90 degrees 



_C Iqv 
~l Iri) 



12 signs 



or circle 



C). 

(sig.y 
{quad»). 
(r. a.). 

(dr.). 



Review. — What is the use of apothecaries' weight? (126.) What of apotAe- 
CAries* fluid measure ? How are drugs a.\\d medi^iiuea bought and sold ? Write the 
table. Name and give the number ol ftV^epa Vw Tes^xvaXASKv «sA«tv<^\i<^. Qvvo tnd 
name the number of steps in reduction dftacen^iv^. 



I 
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XoTES. — (L) Circular or angular measure is used to measure 
angles, or the arcs of circles. It is used in astronomy, geography, 
navigation, and surveying, and for calculating differences of time. 

(2.) The greatest circumference of the earth's surface is about 24, l>;^) 
^iles; 1° of that circumference is one 360th of 24,930 miles, which is 
^^ miles. 

(3.) Since the sun apparently goes around the earth once in 24 hours, 
^ 1 hour it must pass over one 24th of 300°, which is 15° : hence, if, 
^ the sun's apparent motion, 15° of long, require 1 hour, or tU) min- 
utes of time, one deg. will require one 15th of 60 minutes, which is 4 
Minutes. 

(4.) Since 1° or 60' long, requires 4 min., or 240 sec. of time, V long, 
^ill require one 60th of 240 seconds, wiiich is 4 seconds : therefore, 
loo long, require 1 hour of time, 1° long, requires 4 minutes of time, 
^^ long, requires 4 seconds of time. Hence the following : — 

Rule. — I. Mvltiply the difference of longitude hy 4 to 
find difference of time, 

2. To find the time at places east^ add the difference to 
the given time ; to find the time at places ivest^ s\d)tract it 
from the given time. 

WRITTEN EXEBCISES. 

153. The difference of longitude between two places 
is 24° 35' : what is the difference of time ? 

TABLE. PROCEHS. 

Img, time. 24° 35' 

1° (deg,) = 4 min. 4 

V (min.) — 4 sec. 

1 hr. 38 min. 20 s(ic. 

Analysis. — Since V of long, requires 4 sec. of time, 85' will 
require 35 times 4 sec, or 140 sec; 140 sec. = 2 min. 20 sec;. 

Since 1^ of long, requires 4 min. of time, 24° will require 24 times 
4 min., which, with 2 min., = 98 min. — 1 lir. 88 min. 

154. What is the difference in time betwecjii Green- 
wich and Washington, the difference of lonyitude lacing 
77 degrees ? 



240 COMPOUND DENOMINATE NUMBERS. 

Give the differences of time corresponding to the 
following differences of longitude : — 

155. 4° 37' 157. 97° 38' 

156. 36° 42' 158. 72° 22' 

Give the equivalent in longitude of 17 min. 40 sec. 

Analysis. — (1.) Since 4 min. =1°, 17 min. =4<^, with 1 min. 
remaining. 

(2.) 1 min. =60 sec, 60 sec. +40 sec. = 100 sec. Since 4 sec. = T, 
100 sec. = 25'. Ans. 4° 25'. 

Give the differences of longitude corresponding to 
the following differences of time : — 

159. 4 hr. 3 min. 16 sec. 161. 1 hr. 2 min. 18 sec. 

160. 2 hr. 46 min. 21 sec. 162. 4 hr. 1 min. 2 sec. 

131. stationers' TABLE. 

12 units = 1 dozen 24 sheets = 1 quire 

12 dozen = 1 gross 20 quires = 1 ream 

12 gross = 1 great gross 2 reams = 1 bundle 

20 units = 1 score 5 bundles = l.bale 

163. What will 6 dozen penholders cost, at 5 cent- ^ 
apiece ? At 4^ cents ? 

164. Bought 6 gross of pens, at $2.50 per gros^, 
and retailed them at 2 cents apiece : did I make, o J 
lose ? and how much ? 

ENGLISH MONEY. 

132. Unglish. Money is the currency of Great 

Britain. 

4 farthings (/iar. ) = 1 penny {oL) 

12 pence = 1 shilling («.) 




^^8. — (1.) The gold coins are tbe sovereign (£) and the hoi f- 
ign (l(b.). A suvereign la worth $4.S<36 fu gold. 

(2.J The silver coins are the crown (5«.), the half-crown (2s. St?.), 
the florin (2s.), the shilling (12fl.), sixpenny piece (fW,), and the three- 
penny piece fSd.]. 

(3. ) The bronze coins are the penny, the half-penny, and farthing, 

(4.) The franc is the unit of the French currency, and is worth 
10.193. The denominations are francs and centimes, 

(5.) Tlie denominations of the Canadian currency are the same ks 
United Slates currency. 

166. How many shillings in 3 pounds ? lu 2 pounds ? 
In 327 pounds ? 
^P367. How many shillinga in £34? How many 
^KlGe ? How many farthings ? 

TTpks. 



'S3. What 
L pks. 8 qts., '. 



ADDITIOM OF DENOMINATE NUMBERS. 

WBITTES PROBLEMS. 

3 the sum of 14 bu. 2pkfi. 4 qte., 29 bu. 
3 bu. 5 qts.? 

Analysis. — (1.) For convenience write the 
numbers so that units of the same denomination 
will stand in the same column. 

(2.) 5 qts. -(-8 qts. -t- 4 qts. = 17 qts. =2 pks. 
1 qt. Write I in the place of quarts, and add the 
3 pecks to the sum of the pecks, 

(3.) 11 pk3.-|-2pks.+2pks. = 1.5pks. =3bu. 
of pecks, and add the bushels to the sum 
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168. What is the sum of 14 bu. 3 pks. 6 qts., 2 bu. 
2 pks. 6 qts., 37 bu. 2 pks. 8 qts., 5 bu. 8 qts., 9 pks. 
4 qts. 

169. What is the sum of 8 lbs. 5 oz. 11 pwt., 7 lbs. 
2 oz. 13 pwt., 27 lbs. 16 pwt., 9 lb. 8 oz. 

170. What is the sum of 44 A. 23 p., 10 A. 68 p., 
25 A. 105 p., 17 A. 19 p. ? 

171. What is the sum of 25 rds. 12 ft. 5 in., 28 rds. 
9 ft. 10 in., 18 rds. 10 ft., 12 rds. 14 ft. 9 in. ? 

172. I received at one time <£25 6s. 4d.; at another, 
<£36 18s.; at another, <£12 lOd. : how much was paid 
me in all ? 

173. A man owned three farms. The first contained 
144 A. 27 P.; the second, 82 A. 16 P. ; the third, 152 
A. 37 P. : how many acres in all ? 

SUBTRACTION. 

134:. From 47 gals. 3 qts. 1 pt. 1 gi. take 29 gals.^ 

2 qts. 1 pt. 3 gi. 

Analysis. — (1. ) For convenience write 
subtrahend under the minuend so that uni 
of the same denomination will stand in t 
same column. 
13 Q i 2 (2') Since 3 gills cannot be taken from 1 

take the 1 pint = 4 gills ; 4 gills and 1 gill 
gills ; 3 gills from 5 gills leave 2 gills, which we write under the gill. as. 
(3.) Since the 1 pint was added to the gills, leaving no pints in f2ie 
minuend, take 1 quart from 3 quarts, 1 quart = 2 pints, and fron& it 
subtract 1 pint, leaving 1 pint, which write under pints. 

(4. ) 2 quarts from 2 quarts leave no quarts : write a cipher uader 
the quarts. 

(5.) 29 gallons from 47 gallons leave 18 gallons, which write under 
gallons. 

Review. — ^yhlit is the use ot txo^ v«e\glit? (126.) Write the table. Name 
Bnd give the number of steps in ledvxcUow asceiTviJLVsv^. \\\T^w^\iR«!Ldeacendiugi 
What is the weight of the carat used m v?e\^\v\\\^ ^^«««vo\\^«»*l ^^aswV-aTftRSisb.Nsv 
*ie term carat, in denoUng the tiuenesa ol s^V^? ^N\^^^ S&m^^vi\.M ^qV^^^ 
'fiiie? J4 carats fine? WhatisaWoy? ^^ Vt.^ me^aCia «t^>««^V. %SS«, ^^^^ 





PROCESS. 




gal. 


qt. pt. 


gi 


47 


3 1 


1 


29 


2 1 


3 
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174. From £1S lis. 5d. 2 far. take ^41 13s. 3d. Sfar. 

175. From 15 Iba. 3 oz. 12 pwt. 14 gr. take 9 lbs. 
L oz. 17 pwts. 21 gr. 

176. From 15 lbs. 7^ 1 3 2 3 15 gr. take 11 lbs. 9^73 
> 19 gr. 

177. From 3 mi. 31 rds. 1 yd, take 2 mi. 9 rds. 8 yds. 

178. What is the difterence in time between July 3, 
1875, and Sept. 1,1877? 

Analtsm. — (1.) Sept. 1, 1877, denotes the Ist 
day of the eth mouth of the 1877th year of the 
Chrlatian era. As it ia the later 'late, it Is written 
as the minuend. July 3, 1875, the earlier date 
is written as the subtrahend, placing the years, 
months, days, each in its own column. 
n subtraction of denominate numbers. 
What is the difference in time between each of the 
pillowing dates ? — 

179. Ang. 1, 1872, and Sept. 21, 1875? 

180. July 5, 1855, and Aug. 13, 1871? 
f 181. Dee. 3, 1867, and March 5, 1870? 

. Nov. 1, 1859, and April 11, 18C9? 
183. Sept. 5, 1872, and Nov. 1, 1872? 
- 184. July 5, 1874, and July 1, 1876? 

185. Nov. 4, 1875, and July 1, 1877? 

186. July 1, 1870, and July 9, 1870? 

187. What is the difference in longitude between 
132" 3' 2" east, and 67° 14' 38'' east. 

188. A ship starting from an island 37° 18' 10" west 
longitude was wrecked in 63° 10' west. How fai' had 
she sailed ? 



Otrs tJie itept. How mn 
•njIrdopoiB? What in tJ 
j^Apaund troy? Betw^ 



ftvoirdiipola weiBlit? (IBT.) WrtW the tnV> 
in 1 lb. tny? In 1 lb. apollieiui;? In 1 I 
ica between ttia ■«c\(£lA q( iiv™ 
id troj anOi & 'poMwA o;?w«iii«».-nT "^^^^o- "• 
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189. What is the difference between 19° 30' east, and 
37° 6' west ? 



190. What is the difference between 120° 14' E., and 
16' W. ? 

191. What is the difference in time between 44° 8' E,, 
,nd 7= 10' 4" W. ? 

192. A grocer bought a hogshead of molasses con- 
Itaining 80 gallons. He sold 54 gals. 3 qts. 1 pt. : how 
§inuch remained ? 

193. A firkin of butter contained 133 x>ounds: ho' 
Bmucfa remained after selling 35 lbs. 7 oz.? 

194. From three quarter-sections of land, there were 
pold 258 A. 34 p.: how much remained? 

MULTIPLICATION OF COMPOUND NUMBERS. 



135. What will 6 boxes of grain contain, if each hold 
11 bu. 3 pks. 5 qts. ? 

iCBSs. Analysis. — (1.) For eonvenience, write tlio, 

Kbu. pka. qts. multiplier under the lowest deuominatlon of tilt 

■" " 5 multiplicand. 

_5 (2.) a times 5quarta = 30 quarts = 3 pecks, e 

^ quarts; write the quarts in the proper place, and 

d the pecks to the product of the pecks. 

i times 3 pecks = 18 pecks, which with 3 pecks added 
^ pecks, or, S bushels, 1 peck ; write the peck in the prnpev place, an^' 
add the hnsbels to the product of bushels. 

(4) fl times 11 bushels = d<i bushels, which with 6 bushels added 
71 bushels, which write in the proper place. 



Reyiew. — 



can pouiLda avoirdupois bo rcdtioed ti 
inging Ike pomirfa nrolrclupoli to uroiiiiii.tlwr 
lonj BtepB? Wliloh Is raAnetton iuwa\\^ntf ^ 



> tPoy? [137. 



21 
14 
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195. Muliiply =£5 Ts. 8d. 2 far. by 8. By 7. 

196. Multiply 2 rtls. 4 yds. 2 ft. 6 in. by 6. By 18. 

197. Multiply 5 hra. 42 min. 37 sec. by 13. By 42. 

198. How many cranbemes in Iti boxes, each contain- 
2bu. 2pks. 6 qts.? 

199. If 2 lbs. 5 oz. grapes are put in a box, what 
1 be the weight of a crate containing 24 boxes ? 36 

200. What will be the weight of 2 dozen spoons, 
lach weighing 1 oz., 5 pwt., 12 grs. ? What will they 

at, at 7 cents per pwt. ? 

DIVISION OP COMPOUND NUMBEKS. 

WRITTEN PKOBLKMS. 

136. Divide 12 lbs. 3 pwt. 11 gr. by 8. 

Analysis, — (1.) For convenience, ar- 



Ibs. 



■K. pwt. grs. 



range Clie example aa In »impte numbers. 

(2.) 1 eighth of 12 Iba. is 1 lb. wicb a 

remaiiider of 4 ibs. Write tlie 1 lb. in 



10| 

i« quotient, and reduce tbe 4 lbs to ounces, 4 ibs = 48 oz. 
; (3.) 1 eigbt-h of 48 oz. is 8 OS. Write the 6 oz. in the quotient 

) Eight is not contained in 3 pwt. Write a ciplier in the quo- 
mt, and reduce the pennyweights to grains, 3 pwts. = 72 grs,, 
(, added to 11 grs. = 83 grs. 
t (5. ) 1 eighth of 83 grains is lOf grains, which write in the quotient. 

201. Divide 35 lbs. 8 oz. 4 pwts. by 8. By 5. 
I 202. A teamster drew 450 bii. 16 lbs, wheat at 15 
., how mucli did he average per loadV 

, A half-dozen spoons weighed 10 oz. 3 pwi , 
t was the weight of each ? 
14. 472 gal. 3 qts, -^ 7 = what? 



-filie 
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205. 341 A. 24 p. ~ 4 = what ? 

206. 243 mi. 43 rds. ~ 19 = what ? 

207. 57 bu. 9 qts. -f- 4 = what ? 

208. £35 3 8. 4 d. ~ 14 = what? 

209. How many spoons weighing 8 pwts. can be made 
from 11 oz. of silver ? 

Suggestion. — Reduce both divisor and dividend to the lowest 
denomination mentioned in either, then divide as in simple numbers. 

210. A man feeds his horse five quarts of oats a day, 
how long will 13 bu. 3 pks. last him ? 

211. How many bottles, each containing 1 qt. 1 pt., 
can be filled from 36 gallons of vinegar ? 

212. How many packages, each containing 3 oz., can 
be fiUed from 136 pounds of pepper ? 

DENOMINATE FRACTIONS. 

137. Reduction Descending. 

WRITTEN PROBLEMS. 

(a.) Reduce ^ of a mile to inches. 
(6.) Reduce |^ of a mile to integral numbers of lower 
denominations. 

(a.) PROCESS. 

m. in. in. 

f X 320 X ^ X 3 X 12 = g^ V ^ Q = 36205^ 

(6.) PROCESS (1). 

m. rds. yds. ft. in. 
7)4 

1B2 4 2 1^ 

Suggestion. — Since ^ of one mile = ^ of 4 miles, the resiilt 
may be found by the process used in division of denominate num- 
bers. 



Review. — What is time? (129.') Hon? \a \?Qft 'S^^'t ^\N\ftA^*l Which are the 
winter monthH? Which the spring? Y?\Ac\v \\ve %\v\asast*l ^^YX^NisA'KaJssssssssa, 
Oive the uuiuhQi of days in each. Wx\.\ft tYi© \aX>\^« 
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(6.) PROCESS. (2.) 

1. 320 rds. X | (mi.) = 182 (f ) rds. 

2. V yds. X f (rds.) = 4 (^) yds. 

3. 3 feet X^(yd.) = 2 (|) feet. 

4. 12 m. X|(ft.) = 1(f) in. 

Ans. — 182 rds. 4 yds. 2 ft. If in. 

(6.) Anal. Steps. — (1.) Change the fraction of a mile to rods. 

(2. ) Change the fraction of a rod to yards, 
(3.) Change the fraction of a yard to feet 
(4.) Change the fraction of afoot to inches, 

if),) Analysis — (1.) Since in 1 mile there are 320 rods, in f of a 
mile there are f of 320 rods ; or, 182f rods. 

(2.) Since in 1 rod there are ^ yards, in f of a rod there are f 
of y yards ; or, 4f yards. 

(3. ) Since in 1 yard there are 3 feet, in f of a yard there are f of 
3 feet ; or, 2^ feet. 

(4.) Since in 1 foot there are 12 in., in ^ of a foot there are \ of 12 
in. ; or, If inches. 

Reduce .5714 of a mile to integers of lower denomi- 
nations. 

process. 
.6714 mL 
820 (rds.) 

114280 
17142 



182|. 8480 rds. 
54 (yds.) 



424 
4240 



4|.664 yds. 
3 (ft.) 



11.992 ft. 
12 (in.) 



11.904 in. 

Ans. — la^ t^a. 4^^%.\l\.A\.«*ASsv. 



BsviRW,'- Wb&t is meant by leap year? (129.) Yf Yiat \ft laft^uXX^-s ^^^^ V»'«^*''^ 
WbBtiB meant by the Centennial? 
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Note. — It will be observed that the analysis of the reduction of 
denominate fractions is the same as that of denominate numbers. 
When the multiplier is a common fraction or a decimal, the word "of 
is used instead of ** times." 

213. Change | of a mile to integers of lower denomi- 
nations. In the same way, change .3 of a mile. 

214. Reduce ^ of a rod to integers of lower denomi- 
nations. In the same way, reduce .17 of a rod. 

215. How many inches in .5 of a yard ? In 2.7 of a 
foot ? In 2f of a rod ? 

216. What is the sum of | mile and | rod ? 

217. What is the sum of .785 ton and 3.65 cwt. 

218. Find the amount of | lb. -\- 2| oz. -|- |- pwt. ; of 
.375 mi. + 3.625 rd. — .275 yds. 

219. What is the cost of 3f lbs. of gold, at f 16 per 
oz.? 

220. Bought 37.85 lbs. of gold-dust, at $0.80 per pwt.: 
what did it cost ? What will ^ lb. cost ? 

138* JReduction Ascending* 

(a.) Reduce 3 inches to the fraction of a rod. (6.) 
In the same way, reduce 3 inches to the decimal of a rod. 

(a.) PROCESS. (6.) PBOCKSS. 

(1.) 3 in. -J- 12 in. = | (ft.) (1.) 3 in. -r- 12 in. = .26 (ft) 
(2.) \ ft. -^ 3 ft. = ^ (yd.) (2.) .25 ft. -^3 ft. = .083+ (yd.) 
(3.)iVyd.-^Vyd. =?V(rd-) (3.) .083yd.-j- ^yd. =.0150+(rd.) 
Anal. Steps. — (1. ) Reduce inches to the fraction of a foot. 

(2.) Reduce fraction of a foot to fraction of a yard, 
(3.) Reduce fraction of a yard to fraction qf a rod, 

ANAiiYSis (Process a). — (1.) Since in 12 inches there is 1 foot, in 3 
inches there are as many feet as 12 inches are contained times in 
3 inches ; or, ^ of a foot. 

Revie . — What is a circle? (130.) ^\veTe\at\\ft<ift\\\«tot a circle? What to 
meant by the circii inference of aclrcVo? By aw axci*> ^>j a ocMsAxMciJt ^* 
diameter ? Write the table. What \a the viae ol a\\^\ax \\tfi«»aTO*t 
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(2.) Since in 3 feet there is 1 yard, in ^ of a foot there are as manf 
'yards as 3 feet are contained limes in J of afoot; or, :|^ of a foot. 

(3.) Since in ^ yards (.>J yards) tliere is 1 rod, in ^\ of a yard 
there are as many rods as ^ yards are contained times iu ^ of a 
yard ; or, ^ of a rod. 

(a.) What part of a rod is 4 yds. 2 ft. 5 in. ? 
(6.) Reduce 4 yds. 2 ft. 5 in. to decimal of a rod. 

CONTRACTED PKOCESSES. 

{«.) ib.) 

12 in. )5 (in. ) 12 in. )5.000 ( in. ) Note.— Since the an- 

« s. "TT ,. . ^ . V . - V alytical steps and the 

3ft.)2,s^ ft. 3 ft. 2.41G+ (ft. o,;oi,rc;. o..i .oo.«*;on^ 

' ^^ ^ ' [ ' ^ ' analysis are essentially 

Vyd.)4H (yd.) Jy.yd.)4.8()5+(yd.) the same as in the pre vl- 

ous processes, they are 

}J| (rd.) .873+ (rd.) not repeated. 

221. Reduce 2 ft. 10 in. to the fraction of a yard. 
To the decimal of a yard. 

222. Change 7 rds. 2 yds. 1 ft. to the fraction of a 
mile. To the decimal of a mile. 

223. What part of a gallon is 3 qts. 2 pts. 3 gi. ? 
Reduce 3 qts. 2 pts. 3 gi. to the decimal of a gallon. 

224. What is the cost of 2 pks. 2 qts. of apples, at 
$1.60 per bushel ? 

Suggestion. -r- 2 pks. 2 qts. = ^ bush. $1.60 X i^g (bush.) = ? 
or, 2 pks. 2 qts. = .5625 bush. $1.60 X .5625 bush. = ? 

225. What will 3 qts. 1 pt. 2 gills of vinegar cost, at 
33 cts. per gallon ? 

226. Change .3 in. to the decimal of a rod. J yd. 
4 ft. to the fraction of a rod. 

227. Change 7 yds. 2 ft. 8 in. to the decimal of a 
rod, to the fraction of a rod. 

Review. — What is inoant by ounoiicy ? What is En^^lish money ? (132.) 
Rei'ite tho table. Givo the coins and the vahie of each. What is tlvti vvvUvSk viit 
* franc in U. S. currency '/ How does the Canadvaw cwYtUiWC.^' v\\!&.vix l\:c»\\\\i .'S*, 
^f^rnncjr ? How iwnty units make a dozoii ? O.Z\^ ¥lec\\A V\va wv\.\k«> \a2c^ft« 
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228. What is the cost of 7 yds. 2 ft. 8 in. of picket 
fence, at $24.20 per rod ? 

229. What is the value of 3 gals. 3 qts. ^ pt. of domes- 
tic wine, at $3.75 per gallon ? 

DRILL CARD EXERCISE. — TABLE VI. 

DENOMINATE FRACTIONS. 

Exercise I. — Reduce Z mi. to its value in lower denominations. 
II. — Reduce Z sq. mi. to integers of lower denominations. 
III. — AVliat is the value of Z cords? 

IV. — Place a decimal point before each number in W, 
and, calling it the decimal of a mile, change it to 
integers of lower denominations. 
Y. — In the same mannei*, make each number in W the 
decimal of a square mile, and give its value in 
lower denominations. 
YI. — In the same way, change W to decimals of a ton, 

and reduce to ounces. 
YII. — VIThat is the value of Z cwt. avoirdupois? 
YIII. — What is the value of Z months? 
IX. — Reduce V feet to the fraction of a rod. 
X. — Reduce W square yards to a fraction of an acre. 
XI. — Reduce W cubic feet to the decimal of a cord. 
XII. — Change W pints to gallons, and decimals of a gal. 

XIII. — Change W quarts to bushels. 

XIV. — Change W pennyweights to pounds. 
XV. — Change W oz. avoirdupois to hundred-weights. 

XVI. — Change W days to the fraction of a year. 

Review. — Write the analysis of a short example in addition of denoiuiiMil 
nunibei's. (133.) Write the analysis of a short example hi the siibtractiMi of 
denominate numbers. (134.) Write the analysis of a short example in the maW' 
plication of denominate numbers. (I3.>.) Write the analysis of a short exaoydt^ 
iu the division of denominate numbers. (136.) 



2.3(; 
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EEVEEW. — BUSINESS PROBLEMS. 

WRITTEN EXERCISES. 

230. What must I give for 26 acres of land, at 
£5 2s. 6d. per acre? How many dollars U. S. cur- 
rency will that amount to ? 



PROCESS. 


or, 


PROCESS. 


12)6.00 




(1.) £5 2s. 6d. — £5i 


20)2.50 
£5.125 




(2.) £5jX20— £133i 
(3.) $4.866Xia3J = $648..3d 


26 (acres) 







£133.250 

$4,866 X 133.25 = $648.39 

Anal. Steps. — (1.) Change 2 s. 6d. to the decimal of a pound, 

(2.) Find coat of 26 acres, 
(3.) Find the value in U, S, currencij. 

231. What is the cost of 48 bushels of wheat, at 8s. 
6 d. per bushel? What is the cost in U. S. currency ? 

232. Bought 148 bushels of wheat at 48 d. per bushel : 
what is the cost in U. S. currency? 

233. Bought 978 pounds of pork at 4 d. per pound : 
what is the cost in U. S. currency? 

234. What is the value of a silver vessel weighing 
1 lb. 7 oz. 3 pwt., at $9 per lb. ? 

235. What is the value of a gold chain weighing 
1 oz. 3 pwt., at $18.37 per oz. ? 

236. What will 6 silver spoons cost, at 75 cents per 
02., if each spoon weighs 12 pwt. 11 gr. ? 

237. How many silver spoons can be made from 4 oz. 
of silver, and how much silver will remain, if each 
spoon weighs 8 pwt. 7 gr. ? 

238. What will 6| tons of coal cost, at $5.37 per ton ? 

239. What wiJ] 3 cwt. 39 lbs. oi co«i\ eo^\,^ ^\. ^ .^"^ 
oerton? At $9.67 per ton 7 

3 cwt .30 r)s. « Ams Urn, 
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240. What must I give for 87 lbs. 6 oz. flour, at $3 
per cwt. ? 

241. What must be given for 16 lbs. 8 oz. butter, at 
81^ cents per lb. ? At 45 cents per lb. ? 

242. If 7 pounds of sugar are worth $1.20, what is 
1 lb. worth? What are 5| pounds worth? What are 
9 lbs. 9 oz. worth ? 

243. What is the value of 15^ bbls. flour, at 12.75 per 
cwt. ? 

244. What is the value of 15 lbs. pork, at $2.55 per 
cwt.? 

245. How many doses in 73 63 23 of tartar-emetic, 
allowing 20 gr. for each dose ? 

246. How many pills can be made from 95 43 23 
8 gr. of calomel, allowing 12 gr. for each pill ? 

247. At $1.75 per yard, what cost 4 and 3 quarter 
yards of cloth? 3| yards? 2^"''^ yards? 

248. What will it cost to lay 3 miles 120 rds. of rail- 
road track, at $1500 per mile ? 

249. How many yards of carpeting 1 yard wide will 
it take to cover the floor of a room 30 feet long and 18 
feet wide ? 50 feet long and 24 feet wide ? 

250. How many square feet in the ceiling and walls 
of a room 38 feet by 67, and 11 feet high ? 

251. What will it cost to paper the walls of a room 36 
feet by 24, and 11 feet high, at e$1.37| per square yard? 

252. What will it cost to paint the walls of a room 36 
feet by 54, and 10 feet high, at 87| cents per square yai-d? 

Review — What is a comi>osito number? (70.) Mliat is a prime number? (71.) 

WJmt ia meant by a factor ot divisor? (72.) Find tlie prime factors of 24. (73) 

Wlint is t7ie /ijcatest common divisor of two or more numbers? (74.) Wliatte* 

conitnon multiple of two or more nuivV\io,TS.? (^^."^ \^\v\X.V&\jRft least common niirf" 

tipleof two or more iuimber»? a^.") \Wv\aU^\-e V\ve \sv<iWvA q\ «5»!aR.€^'^^^\..<^4 ^^'^r 

Give the principles upon wbicb it, \a \>aA6d. Cl^.^ 
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253. How many square feet in a board 9 feet long 
and 1 foot wide ? How much will it cost, at 2 cents 
per square foot ? 

254. What will it cost to slate a roof 44 feet by 63, 
at $3.80 per square of 100 square feet each. 

PROCESS. Anal. Steps. — (1.) Find 

..* «« i. ,x««r^ ^. number of .square feet. 

44 ft. X 63 ft.=2772 sq. ft. ,^ > ^r / / - 

^^^^ ^ \.^^ ^^ ^^ ^ (2.) Find number of squares 

2772 sq. ft. -^ 100 = 27.72 squares -\ ' . , "^ ^ 

Aoo.^ \^T T^ *>-.X- oi of 1^ square feet 



vt^.^v,^^...^ ^.^^.^ ^g J Pi^^a cost of 21.12 squares, 

255. What will it cost to have a tin roof put on a 
house, each slope being 60 feet by 37, at $2.27 per 
square of 100 feet? 

256. What will it cost to pave a walk 300 feet long, 
8 feet wide, at $3 per 100 square feet ? 

257. What will it cost to pave a street 80 rods long, 
and 79 feet between curb-stones, at $7.25 per 100 
square feet ? 

258. How much will it cost to plaster the walls and 
ceiling of a room 17 feet long, 13 feet wide, and 9 feet 
high, at 17.11 per 100 square feet ? 

259. 1 cubic yard is considei'ed a load : how many 
loads of earth must be removed to dig a cellar 40 feet 
long, 18 feet wide, and 9 feet deep ? 

260. What will it cost to dig a cellar 27 by 60 feet, 
10 feet deep, at $.75 per load ? 

261. How many cubic feet in a bin 8| feet long, 3 feet 
wide, and 4 feet deep ? 



Review. — What is meant by a fraction ? (79.) Wliat does tlie denominator 
bUow? (80.) Wluit does the numerator show? (81.) Wliat is a proper fraction ? 
(82.) An improper fraction ? (8.3.) A mixed number? (84) Kame tlie priuciylea 
affecting tlie terms of n fivaction. (85.) How does u\v\\l\\A^V\\?, ^>^'^ \&tkv^ ^"^ ^ 
Auction by the eanie number aifect the \a\uo? (.yift.") W.o\i ^<ife"«» ^sX^isv^ ^Qs^* 
^ttaw bjr the same number affect the value? (^Sii.^ 
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262. Making no allowance for thickness of boards or 
corners, how many square feet of boards will it take to 
make a box and cover 15 feet long, 8 feet wide, and 4 
feet high ? What will they cost, at $2.50 per hundred ? 

263. Making no allowance for corners, how many 
perches of stone are required in the walls of a cellar 37 
feet long, 18 feet wide, 6 feet high, and 3 feet thick ? 

264. What will 24 gallons 1 quart of domestic wine 
cost, at $2.75 per gallon? 

265. What will 25 gallons 3 quarts of molasses cost, 
at 60 cents per gallon ? 

266. What should I give for a pint of domestic wine, 
at $2 per gallon ? 

267. Bought 14 barrels of cider, holding 40 gallons 
each, at 18 cents a gallon, to be paid for in potatoes, at 
$1.80 per bushel: how many bushels must be given in 
payment ? 

268. How many bushels are contained in a bin 4 feet 
long, 3 feet wide, and 2 feet deep ? 

269. How much sugar at 12 cents per pound must be 
given for 359 pounds of pork at 7 cents per pound ? 

270. What is .32 of a ton of iron worth, at 2 cents a 
pound? 

271. At 11 cents a pound, what is the value of f of 
a hundred-weight of rice ? Of .024 of a cwt. of sugar ? 

272. How many loads of corn, 22 bushels each, can 



Review. — When is a fraction said to be at its lowest terms? (87.) Reduce 2} 
to an improper fraction, and write an analysis. (89.) Reduce 305 eighths to a 
mixed number, and write an analysis. (90.) Wlien are fractions said to have a 
common denominator? (92.) Upon what principle does the addition of fractious 
depend? (93.) Add jj and 5, and write the analysis. Find the difference of | and |, 
And write the anal3'8is. (94.) Give U\© tu\© lox tvxwVVvVjVw^ «>. traction by an 
integer. (96.) For multiply lug on integer \>^ «k ixaftXJtfwi. ^^ 'Evstiassasifis^c^&^v 
rMction by a fraction. (W.) 
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be taten from a bin 8 feet wide, 6 feet deep, and 9 feet 
long ? 

273. A farmer has 1000 bushels of potatoes : how 
many barrels are required to hold them, if eacli barrel 
liolds 2 bushels, 3 pks ? 

274. Bought 200 gallons of molasses, paid $0.45 per 
gallon, and sold at the rate of 3 gallons for $2 : what 
was the total gain ? 

275. How many rods of fence will enclose a farm ^ 
:>f a mile square ? 



ANALYSIS OF SECTION X. 

I. Compound Denominate Ifumbers. 

1. Illustration. 6. Duration. 

2. Definitions. Time. 

3. Reduction. Analytical Steps. 

(a.) Descending. 7. Geo^ietrical Measure. 

Analysis. Circular Measure^ or 

(6.) Ascending. Angular Measure. 

Analysis. Detinitions. 

4 Qpace. Analytical Steps, 

(a.) Length. 8. CuRRENCV. 

Long Measure. (a.) U. S. Currency. 

Surveyora' Measure. (6.) English Currency, 

Analytical Steps. (c.) French Cw^ency. 

(6.) Area. Analytical Stei)S. 

Square Measure. 9. Addition Denominate Nuubers. 

Surveyors* Square Measure. Analytical Steps. 

Analytical Steps. 10. Subtraction Denominate Numbers. 

(c; Volume. Analytical Steps. 

Cubic Pleasure. 11. Multiplication Denom. Numbers. 

Liquid Measure. Analytical Steps. 

Dry Measure. 12. Division Denominate Numbers. 

A pothecaries' Fl uid Meas. A uahj tical Steps. 

Analytical Steps. 13. PROCKSsh:.s. 

5. Weight. Analysis, 

(fl.) Apotfu'caries* Weight. 14. Application. 

(6.) Troy Weir/ht. Aixali^^iXA* 
(e.) Ai'oirtlujxtis freight. 
Ajudytksal Steps, 
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II. Denominate Fractions. 

1. Common. 

2. Decimal. 

3. UEiuMmox. 
((I.) Di'Scending. 

Analytical Steps. 
{b.) AsroHfing. 

Anulytical Steps. 

4. Processes. 

6. Applications. 
Analysis, 



TEST QUESTIOXS FOR EXAMINATION: 

113. What is a dcnoiniuato nuinbei? 

114. What is ilie rctluctioii of a dcnomiiiato uumber? How is the value affected 
by reihiction? (Jivo an ilhiHtnition. 

lir>. What is meant by reduction descending? How is tlie value of the num- 
ber affected? How is the nund>er of unils allected? Give an illustnition. 

11(5. What is meant by reduction ascending? How is the value of the num- 
ber alTccted? JIow is the nuJJil>er of units allected? Whicli of the fundamental 
operations are used in re<ln<'tion (hiscondinj;? Which in reduction ascending? 

117. What is meant by spac*;? (Jivo an illustration. What is meant by a 
Bolid? (Jiv<! an example of a solid. Illustrate tlie meaning of surface. Of * 
lin(5. Is the spar*^ of a rooui a solid? With what is it tilled? Give examples 
of surfaces, ('an a solid exist without a surface? What is a line ? Whatdimen- 
8ion lias it? (Jive exami»l»!s of a line. Is a spider's web a line? Ans. — It is not: 
if is <i so/hf. Wliy? Can a line exist without a surface? Can a surface be 
found that is not bounded by a liuf? 

1 18. What ar<! the me.'isures of hMijith? What is an inch? Make a mark an 
inch in length on the blacKboanl, or on i)ai)er. How many inches in length make 
afoot? Kecite or write th«i table of long measure, (iive the denominations. 
Give the analytical stei)S for reducing miles to inches. Inches to miles. Kecite or 
write the table of surveyors' measure. For what is it used? What is the lengtl* 
of a surveyor's chain? How are surveyors' me.'u^inements recorded? How long 
is a link of a surveyor's chain? How long is a link of an engineer's chain? Ho^ 
do engineei-s record their mcju^ureincnts? IIow is<'loth measurcjl? Which isth^ 
unit? How many halves make a yard? (^uartei-s? Eighths? Sixteenths '^i' 
Whfit is thedilTerence IxHw^'en a statute milean<l a geographical or nautical mile ^ 
Whi<h is the long(!r? What is meant by saying that a ship sails ten knots an hour?' 

1 19. For what is square measure used ? What is a surface? What is a square?^ 
What is a parallelogram ? What is a scpiare foot ? Make n sipiare inch on pai>er^ 
For what is surveyors' square measure used ? Wiiat are the dimensions of a squarer 
foot? Of asfpinre rod? Of a Sfjuare cliain? Of an aero? Of a se<'tion? What 
are the dinuMisii»ns of a sipiare yard? How many scjuare feet thx.'s it contahi? 
How mnny lim(»s is the scjuare foot nipe.-ited along cue side? How many times 

Mn3 tlio rows It' "^ (i>ee iib' v) 
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120. Wliat is the common rule for finding the area? What work is estimated 
by the square foot? Wliat by the square yard? By the 100 square feet? 

131. What is a cube? Wliat are the dimensions of a cubic foot? Of a cubic 
yard? How many cubic feet in a cubic yard? Show liow cubic feet are arranged 
to make a cubic yartl. How many cubic feet in each row? How many rows in 
each tier? How many tiers make up tlie cube? Give the table of cubic measure. 
For what is it used? 

122. What is the rule for finding the solid contents of a body ? What is the 
weight of a cubic yard of eartli? What is the weight of a cubic foot of water? 
What are the dimensions of a cord of wood? What is meant by a cord foot? 
What is a perch of masonry? What are the usual dhnensious of a brick? What 
is meant by board measure? How is sawed lumber sold? 

123. For what is liquid measure used? llecite the table. In calculating the 
capacity of cisterns, how much is a hogshead estiuuited to hold? 

124. For what is dry mesisure used? Kecite the table. How many cubic 
inches in a giiUon? In a bushel? In a liter? How can gallons be reduced to 
bushels? Bushels to gallons? Bushels to litere? Liters to gallons? What are 
the dimensions of a bushel? When is even measure used? When is heaped 
mesisure used? How many gills liquid measure make a quart dry measure? 
How can cubic feet be changed to gallons? To bushels? Bushels to cubic feet? 
Gallons to cubic feet? 

12."5. For what are apothecaries' weight and tluid measure used? How are 
drugj* and medicines bought and sold ? lU'cite the tables. 

126. For what is Troy weight used? llecite the table. What is the weight 
of a cai"at? What is meant by saying gold is twenty cai-ats line ? 

127. For what is avoirdupois weight used? itecite the table. What is the 
number of grains in a pound Troy? In a i)ound apothecai7? In a pound avoir- 
dui)ois? How can Troy pounds be reduced to avoirdupois pounds? How can 
avoirdu[)ois i)ounds be reduced to ix)unds apothecarj? How can bushels of com 
be reduced to pounds? Bushels of oats to pounds? Pounds of clover-seed to 
bushels ? 

129. Wliat is time? Write the table. Write the table of the divisions of the 
year. Give the abbreviations for the months. Give the number of days in each. 
When has February 29 days ? What is the exact length of a year ? What is the 
cause of leap year? How often does it o<;cur? Why? The usual business 
month contains how many days? What is meant by July 4, 187G. 9 o'clock, A.M. ? 

130. What is a circle? What is the center of a circle? What tl»e circum- 
ference? An arc? A<iuadrant? A diameter? A radius? What is the differ- 
ence between a diameter and a radius? Whifh ra<lius of a circle is the longest? 
Wliich diameter is the least? How is the anjjle meiisiired ? What is the m«»asure 
of a right angle? What is a degree? A minute? Are the degrees of one circle 
equal to those of another circle? How enn dcgnies of different <ircles be used to 
measure the same angle ? >Vrite the table. What is the greatest circumference 
of the earth? One degn;e of longitude is eipial to how many minutes of the 
apparent motion of the sun? Give the rule for tinding the difference of time 
between places, the difference of loniritude being known. 

130. What apparent d;iily motion h;is the sun? What causes this apparent 
motion ? How often dm's the earth rotate ? \\\ \t\v.\\, v\\\v'x\\v>\\ vV'iv^-Ww. v?,\\\'v\\\.\!cvxv."'». 
In what direction tUnis the sun seem to mo\e V W\\«\\ x-^ \\. \\m*.>\\ v\\.v\\\n \^v\^"ft'* V>»J3«*» 
iiooji come to uU places on the e;u-th at lUo sau\« \\^»\»A\^.*l V\qh* ^vj«s^ "^"^^ NSsa^ * 
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noon dlflfer in two places ? How far does the sun seem to move in 24 hours ? In 1 
hour? One degiee of motion requires how much time? One minute of motion? 
Of two places, which has the faster time? Which lias the f sister time, — Chicago, 
or New York ? Chicago, or San Francisco ? New Orleans, or Cincinnati ? Lou- 
don, or New York ? 

132. What is money ? What Ls meant by currency? What is used by savages 
as money? By civilized nations? What is a coin? What is pai)er money? 
What kinds of paper money are now used in the United States ? What are United 
States legal tender notes? National bank notes? What is the currency of 
Great Britain? liecite the tJible. Name the gold coins. Silver coins. The 
bronze coins. What is the unit of the French currency ? What is its value ? 
How does the Canadian currency differ from Federal money? 

133, 134. How are denominate numbers written for addition and subtraction ? 

135. What is the difference between the nmlti plication of denominate numbers 
and simple numbei's ? 

136. Write the analysis of an example in the division of denominate inimbers. 

137. Write the analysis of an example reducing a common fraction of a higher 
denomination to integers of lower denominations. In the same manner, reduce a 
decimal fraction. 

138. Wiite the analysis of an example reducing a denominate number of 
several terms to a common fraction of a higher denomination. To a decimal of t^ 
higher deuoiuiuatiou. 



ANSWERS. 



ADDITION". 



Paire 

2. 334166. 

3. 2326369. 

4. 3021197. 
6. 2870561. 

Page 19. 

6. 2550245. 

7. 1988881. 

8. 52596760. 
P. 107533540. 

10. 113300644. 

11. 175304305. 

12. 3202103538. 

13. 4601005537. 
U. 4100384269. 

15. 4901478277. 

Pag^c 20. 

16. 1031875. 

17. 504268991. 

18. 1307048626- 

19. 311803918. 

20. 901041406. 

21. 1306088136. 
2^. 804125325. 

£S. 619927113. 



25. 
26. 
27. 
28. 
29. 
SO. 
31. 
32. 



34' 



35. 
36. 
37. 
38. 
39. 
40. 




Pag^c 21. 

$25,481. 

$212,752. 

$54,902. 

$44,943. 

$222,134. 

$146,816. 

$60,545. 

$35,485. 

I'ag^e 23. 

$2.9o. 

Pag^c 24. 

$4.06. 

$2695. 

$109. 

394 barrels. 

1682 sq. miles. 

Pag^e 25. 

$2684. 

$836. 

SGH sheep. 

659 \)eac\i-ttcfta.' 

$777. 



46. $987. 

47. 320 sheep. 

48. $6125. 

Pag^c 26. 

49. $40772. 

50. 986 miles. 

51. 1045 pupils. 

52. 7732 pounds. 

53. $1085. 

54. 4888 sheep. 

55. 5408 sheep. 

56. 4585 sheep. 

57. 1821 sheep. 

58. 348 melons. 

59. $2295. 

Pag^c 27. 

60. $94.34. 

Page 28. 

61. 100 acres. 

62. 108 acres. 

63. 62 i acres. 

64. ^1 ^xQs.* 
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ADDITION. 



65. 1 2 1 \ acres W. 
ll.J.i :ien;s E. 

66. (VI acres. 

67. 1\ acivs. 

68. oOo rods. 
200 rods. 

69. iVA) nxls. 
4i'ii) rods. 

70. aOO rods. 
oGO ro;ls. 

7i. 200 rods. 
300 rods. 

72. ISO rods. 
300 rods. 

73. S.VVJ.O^. 
7-^. §12(;.!)0. 

217 hiisluds. 

75. l.S'S Inishds. 
821)3.4.'). 

76. llo tons. 

S2:)0.r»o. 

77. 741)1):>2 loot. 

78. 1('>0 acivs. 

79. 20S acres. 

<^(9. 3:)2(; c^^,<:s. 

81. G;52 l)arrcls. 

Pas:e 30. 

82. S3. IT). 
<9J. iH)S tribes. 
8i. STIC. 
^•5. 1 is.*> i)onn<ls. 

80. 107 yards. 

^7. S^:»/ 

88. '2'>Cy marldcs. 
IJ^iTUbrkbiviU 



Pag^c 31. 

92. $1708. 

93. $1401. 

94. 4H;"30I. 
^J. $4701. 
.%*. 179(;-. 
97. 2071. 
iVcy. S742. 

8740. 

S14S2. 
•99, S74:>. 
1 8l*)»)<j. 

; 100. 278. 

Page 32. 

101. S9213. 
70J. SI 273. 
lOJ. $r).(JG. 
7(9^. 201 rods. 
105. i)2 rods north. 

47 rods south. 

91) rods apart. 
ion. 40 ro<ls. 
107. 78 rods. 

Pas:e 33. 

708. S2:)38. 

109. Dr) years. 

//O. 81)23. 

in. 00 (hUdias. 

i/;.^ 423 cents. 

IIS. 81.31. 

//|. 810.52. 

115. 8'). 87. 

IKk 8122.815. 

117. SS(;.3ir). 

118. 821.2:)3. 
111). 870.:)0(j. 
L>(}, S2.0VI. 



122. 

123. 

124. 

125. 

120. 

127. 

128. 

129. 

130. 

131. 
! 132. 
' 133. 

134. 



135. 
; 130. 
! 137. 
' 138. 

139. 

140. 

141^ 
142. 

143. 



144^ 



Pa;;c at. 

80.322. 

80.548. 

80.048. 

81)0.007. 

82007.02. 

800.003. 
850.301. 

811.111. 

81330.35. 

831.11. 

8219.31. 

804.805. 

Pag^e 35. 

843.1)1). 

824.10. 

84370. 

830.74. 

84.774. 

844S.410. 

827.28. 

8251.443. 
520 bushels. 
817 cents. 
8^.17. 

07 pounds. 
170 cents. 

50 in all. 

37 oranges <fe 
lemons. 



Pag^e 36. 

145. 8891.74. 
\140. 2931. 

147. 871.030. 

148. 813.799. 
ai|0. •5?>^VMG.433. 



SUBTRACTION. 



SUBTEACTIOI^. 



Pag^e 44. 

1. 437 acres. 

2. 92 chiklren. 

3. \\l barrels. 
4.. 268 men. 

5. $1;VJG. 

6. $285. 

7. $45. 

8. 3 marbles. 

9. 8. 
^^. G3. 

ii. C2G3 lambs. 

Pag;c 45. 

i^. 300 cents. 

13. 9279. 

i^. 1282. 

15. 10269. 

i^. 39 years. 

i7. 71 years. 

18. 128 years, 

i^. 1302. 

20. 17G9. 

J^i. 85 years. 

22. Ill years. 

^,^. 1182. 

Page 46. 

24. 44. 
^5. 1774. 

26. 1^1. 

27. 3322. 

28. 18 years. 
J^R 848^. 

30. 1060. 



,5i?. 3504. 

33. 4580. 

^^^. 34984. 

S5. 2464. 

J^. 42593. 

^7. 21997. 

38. 11 6787. 

5P. 302122. 

40. 434288. 

Page 47. 

4/. S85470. 

42. $99.43. 

^^. $388,357. 

44. $51,366. 

45. ^'dOb.Q>i\. 

46. $282.87. 

47. $94.05. 
^c?. $99. 
49 $9.90. 
5a $0.09. 
5/. $0,009. 
52. $3,189. 
5J. $2,211. 
54- $2,764. 
55. $56,666. 
5^. $75.7«S7. 
57. $8,287. 
5(9. $51.50. 
59. $2.50. 
^a $944,961. 
(>i. $61,213 

62. $24,625 lost. 

Pagi* 48. 

(5^. $12,125. 

(5^. $59 ."827. 



65. $63. 

(>6\ $15 gained. 

67. $5. 

6'cy. $53. 

6'P. 82 miles. 

70. 93 miles. 

Page 49. 

71. 53 years. 

72. $0.03. 
7t?. 72 nuts. 

74. $0.14. 

75. 135 sheep. 

76. 20 oranges. 

77. $46. 

78. $11. 
7^. $0.14. 
<?a $195. 

Page 50. 

81. Nothing due. 

82. $0.87. 

83. 29 marbles. 

84. S20. 
6*5. $3. 
86. $30. 
<?7. 87. 
(9.?. $81. 

89. $128. 

Page 51. 

90. 211 cents, 
ry/. $5968. 
92. 80.07. 
,93. %;>.\\. 
\94. V^^ Y^xv^^. 
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MULTIPLICATION. 



Pasre 52. 

95. 88 nuts. 

96. 1374 sheep. 

97. $1227. 

98. $4.17. 

99. $;]15y. 

100. Given. 

101. $574. 

102. 1282 sheep. 

Pag^c 53. 

103. 2275 men. 
i^^. 94 bushels. 
105. 250 miles. 
i(9^. 120 minutes, 

107. 131 minutes. 

108. 252 minutes. 
i(?P. 58 minutes. 



110. 259 minutes, 
iii. G39 minutes. 

112. 3G6 minutes. 

Pag^e 54. 

113. $87.37. 
ii^. $19.81. 
115. $5.36 lost. 
ii(5. 280 barrels. 

$1880. 

117. $4078.29. 

118. $184.54 gain, 

119. $4227.10. 

120. $32.48. 

121. $G3.38. 

Pag^e 55. 

122. $0.06. 



ij^5. $16. 

i;^^. 250 barrels. 

125. 16 days. 

126. 19 days. 
i;^7. $2379.74. 
128. $0.86 lost. 
iJ^P. 25 miles. 

130. $18,352, amt. 

of bill. 
$9,599. 

131. $24.15, amt. 

of bill. 
$15.85 change. 

Page 56. 

132. $54.23 amt. of 

bill. 
$45. 77 lacking. 



MULTIPLICATION. 



Page 65. 

1. Given. 

3. $69.60. 

4. $2.91. 

5. $29.70. 

Page 66. 

6. $2.48. 
$7.28. 

7. 94 days. 

8. 1341 (lavs. 

9. 1500 days. 
^10. 407 days. 

ii. 7398 horses. 

^S. $2.97. 
U. $1.71. 



15. $3.56. 

16. $6.45. 



Page 67. 



17. $o.o9. 

18. $10.00. 
79. $21.98. 
20. 7616. 

^i. 1584 men. 

22. 560 cows. 

^^. Given. 

24^ $61. 

Page 68. 

25. $100. 

^6. $48. 

^7. 127 TC\\\es. 

28. 427 sViWVvxv^^. 



29. 5 yards. 
,5(9. 4 3'ards. 
31. $1.94. 
^^. 264 cents. 
33. $97. 
54. $129. 
35. $105. 

Page 69. 

^6. 188 pounds. 
37. 23 gallons. 

^9. $4.08.^ 
40. 1443 shillings. 
^7. $71.40. 
42. 960 pounds. 



DIVISION. 



45, 182 trees. 

46, 1000 trees. 
_l7. 64 bushels. 

^ Pagre 70. 

■^^r?. 4200 (limes. 
3r)0 dimes. 
5^. 20000 mills. 
75000 mills. 

Page '8'1- 

51. 2500 mills. 
1830 mills. 

52. Given. 
k53. $2.G1. 

8338.43. 
/54. $3. GO for hose. 
Si 7.50 for boots 
$0.00 for shoes. 
$1.52 '^ gloves. 
$7.00 '-'- kid '' 
Bill $35.62. 

55. $1.201str'ders. 
$2.50 2d '' 
$2.10 3d " 
$7.20 4th " 
$8.00 5th " 

Bill $21.00. 

56. $0.55 for sugar. 
$2.70 '• tea. 



Pag^e 85. 

9. $148. 
i(?. $3776. 
ii. $2401. 
12. 3924 miles. 

Pag^c 86. 

IS. 3420 cents. 



S0.88 for coffee.! 
S2.48 ^' raisins.: 7(?. 
$0.64 '^ rice, j 
Bill 87.25.1 71. 



57. 80.02 chancre. 



V, 






58. $0.54 fr. 82 bill. 7'.?- 



$3.54 '^ $5 '^ 
$8.54 ^^ $10 '' 

59. 80.65 cost. 
$0.35 change. 

60. $0.77. 
^i. $5.10. 
62. 82.28. 
^J. 843.80. 

64. $105. 
$1277.50. 

65. $31.25. 
$2975. 

Pagre 73. 

66. 956 pounds. 
2390 pounds. 
183552 pounds. 

67. $239. 
$18355.20. 

68. 376 gallons. 
31576 gallons. 

69. 736 pounds. 

DIVISION. 

14. 680 trees. 

15. 288 miles. 
76. 450 bushels. 
17. 2520 cents. 
i<y. 82702. 

19. 1351 boxes. 
;^^. 72 years. 
21. 347 penci\ft. 



74^ 



75. 



76. 



77. 



78. 
79. 
80. 
81. 
82. 
83. 

84. 
85. 
86. 
87. 
88. 



55648 pounds. 

$4.41. 

$59.19. 

$13. 7<). 

8459.25. 

81.44. 

85.04. 

84.80. 

81.78. 

88.22. 

$1.20. 

9>o.o4. 

$9.63. 

$11.50. 

$8. 'J 6. 

$6.23. 

$100.90. 

PaffC 74* 

$97.25. 

$294.90. 

$6.20. 

$15,375. 

$69.12. 

$129,285. 

$28,233. 

$297.30. 

$0,453. 

$302,945. 

$651.03. 



Pagre 87. 

22. 89 pounds. 

23. 974 barrels. 

24. 30 men. 

25. 14 men. 

26. f)() persona. 

28. Vt^V^vw^' 
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DIVISION. 



^0. 49 pounds. 

30. 3082 5 oranges. 

31. 30 pounds. 

32. 140 rods. 

Pag^c 88. 

33. 12 rods. 
34' days. 

35. Given. 

36. G33G0 inches. 

37. 20 IG gills. 

38. UGO larthings. 
5P. 3000 families. 
40. 1120 feet. 
.^i. lir)0 men. 
42. 11)2 hours. 
4^. S774J. 

Fag^c SO. 

4^. $449. 
45. 3G8352. 
^6'. 82Git. 

47. Given. 

48. 47G/j pounds. 

Page 01. 

^^.•$144. 

50. GO pounds. 
300 pounds. 

51. 84 bushels. 

52. 1000 gallons. 

53. 25 barrels. 
54' 40 barrels. 

Fag^o 02. 

55. G40 rods. 

13440 rods. 
^^. 2 miles. 
22ifJi miles. 
^7. 2. 



2. 

52§. 

198Jg. 
5<^. -lO^ig. 
JP. 5. 
(jO. 3G sum. 
Ci. o2 rem. 
G2. 1918 prod. 
65. G.l?, quo. 
6'-^. 19;) prod. 
G5. 378 sum. 
^(>. 43?,y quo. 
67. 399 rem. 
6(9. G9. 
69. 3. 
7^. 40. 
71. 3G3. 

75. 8|. 
7^. 8|. 
19f. 



75. 



76. 
77. 
7(9. 
7^. 
<?6. 
81. 
8k 



o 



Pag^c 03. 

11. 

11. 

132. 

38. 

G. 

2 9^ 

455. 



^5. (408-^12) -3 
= 31. 

84' $.20 + $1.30 + 
$.875 + $2.30' 
= $4.G75. 

85. 8.80 + S.40-; 

81.00 = 8.20.; 

86. $0.22 X 8 =i 

81. 7G. 

87. $72 -^ V2 X '^ 



88. ($54-f-18) - 

($25-5-12) = 
80.91g. 

Page 06. 

89. $89. 

90. 8257. 
$243. 

91. $1.16. 
$8.84. 

92. 230 sheep. 
193 sheep. 

93. Given. 
iy^. 18 sheep. 

210 sheep. 

95. 20 pounds. 

Page 07. 

96. $107. 
^7. Nothing. 

98. 82 cents. 
84.18. 

99. $23.47. 
i6^. 82. OG. 

24|<5zy pounds. 
101. 38 3'ards. 
i6^. 11 miles. 

103. 9 miles. 
48 miles. 

Page OS. 

104. 72 miles. 
80 miles. 

105. 95 miles. 
245 miles. 

106. (iiven. 

107. 1143 cents. 
1341 cents. 

.108. 3G0 cents. 



UNITED STATES CUBEENCY. 
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109. $2568. 


$54.<)2. 


5766831 galls. 


$59896. 


118. $1368. 


128. $4.60. 


110. 700 problems. 


119. (Jiven. 


129. $20.30 lost. 


2000 ^' 


120. 32 men. 


130. $3. 


111. $1372. 


121. 8 days. 


$4. 


65289. 


30 da^s. 


131. $2 loss for ea. 


112. ^T2 miles. 


122. 14 hours. 


132. 2cwt. 


6696 miles. 


742 hours. 


4 cwt. 


113. 648 miles. 


123. 110 lemons. 


133. $20 ea. for 2. 


64152 miles. 


/^^. 28 barrels. 


$60 each for 
otliers. 


Page 99. 


Page lOO. 




lU. $37544. 


125. 18 dozen. 


Page lOl. 


115. $25311. 


72 dozen. 


^7 


lie. $228. 


12e. 26 eggs. 


13^.. $6 each for 3. 


$60. 


3704 eggs. 


$30 for the 


117. $137.30, 


127. 60 gallons. , 


other. 


u. 


S. OUilKF.jS-C 


JY. 


• 

Page 103. 


8. 82. 125, 


S>1. $0,472- 


"^* 




9. $1,625. 


$0,638 - 


■^^ 


/. 100 times. 


10. 81.05. 


$1,208^ 


^» 


111 times. 


11. $8,875, 


22. $2.75. 


2. 100 times. 


12. $1.25. 


$37,125. 


370 times. 


13. $2.80. 


$1377.75. 




i-^. $2.40, 


23. $0,495. 


Page 104. 


$4.20, 


850.655. 


^^ 


$3.00. 


$660,495. 


3. 100 times. 




2U. $0,167- 


■^w 


10 times. 
26 times. 


Page 105. 


$0,171- 
$0,178- 




^. times. 


15. $20.82. 


25. $0,093 - 


^•w 


11 times. 


$16.56. 


80.156- 


"*• 


5. 110 times. 


le. $2970.08. 


26. 20 oranges- 


11 times. 


17. 85809.125. 


40 oranges. 


80 times. 


IS. $6989.375. 


27. 733 i)Ounds. 


6. 27 times. 


$8387.25. 


28. 296 oranges. 


135 limes. 


19. $4382.15. 


502 ovoAv^^a** 


75 times. . 


$7887.87. 


\29. \^"^\k«v«A^. 


7. $1,625. \ 


m. Given- 


\ I>\ \^> 


\T^d&> 
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GREATEST COMMON DIVISOR. 



Paffre I06. 

80. 24 yanls. 

lfi;52 yards. 

1M;57 yards. 
31. 8l21.s*7r). 

8i4o.(;2r>. 

S()7.S7.'>. 

82. 8ii).:ior>. 
8i4.(;2."). 

818.72. 
88. 81.071+. 

81.904+. 

81.410+. 
8i. 8(;4.17. 

885.002 +. 



85. $3.40. 
83.23. 
82.55. 

36. 80.7i)3+. 
80.555 +. 

37. 83.875. 

38. 81.10. 
84.125. 
820.G25. 

89. 80.225. 

82.25. 
40. 80.225. 

8150.225. 
il. 829.435. 
42. 8G355.045. 



48. $32943.725. 

Pafre 107. 

^-#. $191.17. 

Pagrc io§. 

45. 8399.32. 

46. $10933.32. 

47. $93.25. 

48. 8412.74. 

Pag:e 109. 

49. $6938.71. 
60. $88204.10. 



PEIME FACTOES. 



Paso 11 4. 



1. 2, 2 

'■* *) • 



2, ;'). 



<> 9 9 :\ i\ 



10. 2, 2, 2, 2, 2, 2,1^7. 5, 193. 

18. 7, 7,143. 



> 2 2, ?>. 



3 8. 

//. 2, 2,' 2, 2, 2, 2, 19. 2, 2, 3, 7, 97. 

2, 2. li?^. 719. 

ff. 2, 2, 2, 2, r», 3. A?. 2, 2, 2, 40. };i?i. 11, 83. 

5. 2. 2. 2, :5, 5. /.;. 2, 2, 2, 2, 2, 3,'^^. 2,2, 2, 3, 1001 

^rj. o, o, 4o. 

7,J. 3, 8, 8, 5, 7. ^^. 2, 2, 2, 3, 5, 7 
//7 '> 2 2 •> •> •> 5 
IG. 2, 2, 5, 5, 5. 



6\ 2, 2, 2, 17. 

7. 5, 29. 

p *^ »> r r 

0» O, «), t)» t). 

£>. 2, 2, i;)'J. 



GEEATEST COMMOX DIVISOR, 





Pa^^e 115. 


i?c?. 78, 4. 


^a 22. 


25. 

26. 


6,4, 6. 
3, 4, 2. 


Pag^c 116. 


^i. 17. 
32. 17. 


27. 


9, 13, 24. 


^5>. 7. 





FRACTIONS. 
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LEAST COMMO]^ MULTIPLE. 



Pagre 117. 

S3. 90. 

34. 240. 

35. 12600. 

36. 504. 



37. 1134. 

38. 144. 
<5P. 2520. 
40. 194040. 
^i. 156240. 



42. 144. 

-^J. 11)530. 

'^4. 401);-). 

i^J. 6384. 

U6\ 336. 



oat^oellatio:n^. 



Page 118. 


5j^. 


36. 


n't 


6. 


47. 2^. 


55. 


62. 


o(L 




48. 20. 








K). 


56>. 63. 




Pasre 119. 


j<y. 


!)0 cents 
6 tons. 


61. 34§. 


64' 


18§. 


6'^. 


75 cents 



FEAOTIOJS^S. 



Page 126. 

1. h 
3. J. 

Page 127. 

^. h h 
6. I, ?. 



15. 
16. 
17. 
18. 
19, 
20. 
21. 
22. 
23. 
24. 
25. 
2C). 



Page 128. 

• • 99 49 8' i* 

8. «, \h. %. 

^' T^T^ Wt J4* 
-^^* tff^ !Z?T9 iii T5TT*: or 

HI, «. 



Page 129. 



7 • 

4 • 

4.'J«A 

.'V n 7 3 

-T:i~- 
1 o J) 2 

1 2 I) H O 

7y ' 



Pag^c 130. 



28. 

\ 30. 
31. 



1702, 53 J. 
ir,l)i, 224]. 
179^ 74i. 
136, 82J. 



•><■>. 

j oo. 

; -^f 

• 51. 

\ 



1118g, 78. 
7015, 03^ 
1221)1. 



5205. 



71 
8376?;. 
'504 A. 

1658^^. 
3U'^ 

151)^. 

^ (J ;» 1 • 
1. 

1 .1 o o 

* ;j5r* 

1. 
35'^J«. 

7 r. 

* f< .t • 
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GREATEST COMMON DIVISOR. 



Paffre 106. 

50. 24 yards. 

1 C;32 yards. 
18437 yards. 

51. $121.87;'). 
8140.()25. 
807.875. 

52. $19,305. 
$14,625. 
$18.72. 

SS. $1,071+. 

$1,904--. 

$1,410+. 
Si. $64.17. 

$85,002 +. 
.- $93. 



35. $3.40. 
$3.23. 
$2.55. 
$2,992. 

36. $0,793—. 
$0,555 +. 

37. $3,875. 

38. $1.10. 
$4,125. 
$20,625. 

39. $0,225. 
$2.25. 

40. $0,225. 
$150,225. 

41. $29,435. 

42. $6355.045. 



43. $32943.725. 

Pai;c 107. 

44' $191.17. 

Pag^c 108. 

45. $399.32. 

46. $10933.32. 

47. $93.25. 

48. $412.74. 

Pag:e lOO. 

49. $6938.71. 

50. $88204.10. 



PEIME FAOTOES. 



Paj^e 114. 

J.. ^^ J.^ Z^ ij. 

t^ . £t^ ^^ O ^ O. 

O. £ y <tl ^ ib^ Aaf f.f. 

4. ^^ ^^ ^9 '•^ *Jt 0< 

O, Lft **t ^9 ^1 <)• 

6. 2, 2, 2, 17. 

7. 5, 29. 

o. O9 O) o^ <). 

9. 2, 2, 199. 



i^ 2, 2, 2, 2, 2, 2, i7. 5, 193. 

3, 3. 18. 7, 7,143. 

/i. 2, 2, 2, 2, 2, 2, 19. 2, 2, 3, 7, 97. 



2, 2. 
i;?. 2, 2, 2, 43. 



^6?. 719. 
21. 11, 83. 



iJ. 2, 2, 2, 2, 2, 8, 22. 2, 2, 2, 3, 1001. 



3, 3. 

14* O^ O^ O^ *^^ i. 

15. 2,2,2,2,2,2,5. 
IG. 2, 2, 5, 5, 5. 



23. 3, 5, 43. 

j^4. 2, 2, 2, 3, 5, 7. 



GREATEST COMMON DIVISOE, 





Pag^e 115. 


^<?. 78, 4. 


SO. 


22. 


25. 
26. 


6, 4, 6. 
3, 4, 2. 


Pag^c 116. 


31. 
32. 


17. 
17. 


^7. 


£), 13, 24. 


^P. 7. 







FRACTIONS. 
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LEAST COMMO^S^ MULTIPLE. 



Pagre IIT. 

SS. 90. 

54. 240. 

55. 12600. 

56. 504. 



37. 1134. 
^<9. 144. 
JP. 2520. 
40. 194040. 
^i. 156240. 



4i^. 144. 

^^. 195^0. 

^^. 4095. 

\4o. (>;i84. 

'^6\ 336. 



CAT^CELLATIOK 



Pasre 118. 


5;^. 36. 


47. 2^. 


S3. 62. 


48. 20. 




-4^. 6|8. 
5(?. 63. 


Fafire 119. 


SI. 34§. 


5^. 18§. 



SS. 6. 

J6\ 3. 

57. 16. 

5«S\ 90 eoiilH. 

J/>. 6 tons. 

6*6>. 75 cents. 



rEAOTIO:NS. 



Page 136. 

1. i. 
S. i. 

Page 137. 

e. i, ?. 

Page 138. 

^- T^T* Ji' Sf* 
-*^» Tff» S'Tr iJr T2^' 

f H. §. 



IS, 
16. 

\17. 
18, 

20, 

\21, 

'22, 

2:i, 

24. 
2S, 
26, 

27, 



4 • 



^7,^ 






1 f I ^ 

II"* 

^ I 7 r 

li ;«'•<; I 
7 • 



Pa«<; l!IO. 

170 J. 53}. 

i7:n. Tu. 



/y6'. 

; :i7. 

:i8. 
'Jit 

J,:i. 
U. 

46. 
47. 
4H. 

4''f^ 

SO. 

51. 



lllHg, 78. 

701?, 63i(. 

1229Ji. 

520-!: 

717,',. 

8376;j. 

304 ,V 

1658'3J. 
312?; 

159^. 

1. 

' ; 9 7 • 
1. 

35iV5. 



k".>W. 
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FKACTI0N8. 



36. $3.75. 

$14.H7^. 
87. %IA\^Q. 

8^.34 ^. 
38. UiU shillings. 

2G| shillings. 

30. 80.403^. 
80.83JS. 

iO. 80.65JJ. 

41. 12Jgyd8. 

^^'. 8o.ir>y\. 

SO.TGi^s. 

81.018?. 
43. 7312 fl>«- 
-^-^. $4.31 m. 

$4.35 iVo. 

Page 157. 

45. 11 4 J. 
89/|. 
1343. 

70^. 

-e(?. lOG?. 

70Jg. 

192. 
-*?'. 24,V- 

5()-JH. 

1 7<) • <3. 

Page 159. 

^t?. I'Jf pcrsoim. 
1S§ jycrsons. 
i-^jjV persons. 



51. 2^^u persons. 
l|J iHjrsons. 
l| J persons. 

52. Hi times. 
20| times. 
1865^5 times. 

53. G5G.V oranges. 
1023 oranges. 
GH0^7^ oranges, 

54. $0.45y\. 
$0.77J. 

$0.47yV. 

55. $0.so. 
80.8571. 
80.023y»3. 
80.285J. 

Pagrc IGI. 

57. 388^ tons. 

58. 12, '^4 b])ls. 
oU. 150 jiff Ihs. 

IGG.2^ lbs. 

140;^V l^s- 
00. 8442 J J. 

Pai^e 162. 

02. 80.G4J. 
80.825. 

03. 815,Vjt- 

812}g3. 
^4. 72|ii lbs. 

822. 3G2. 

CJ. 81.375. 

00. 85.13H. 
07. 81.37,j. 

80.37J:*. 
83.88ij. 

Page 16^. 

69. $0.21%. 



70. $2.66iViV 
7i. 80.25J}g. 

72. $A««. 

7J. 100t*iO^ bushels. 

7-^. $5.25. 

75. $34.285J. 

76. $14.50. 

77. 8I5.555. 

78. 811.50^. 

79. $5.95. 

80. $1.89|. 
^i. 60 cords. • 

Page 164, 

82. 80g miles. 

83. 824.87|. 
^84. 778 f f<-*et. 

<^C. GIU yds. 
1 :i^^ yds. 

87. i^j.^ycis. 
5H^{ yds. 
Gi^JiJyds. 

88. lG2,8rqts. 
27GJ qts. 

Pai^e 165. 

89. 7U yds. 
83 "^^ 

90. 80.14. 

91. 80.2G1. 

80.22,ViT. 
$0.38i|. 

92. 8l.92Ji. 
82.75JJ. 

82.21 H2 J. 

93. 80.50?. 

87.1G^ 

94. 7\l shillings. 
8()J shillings. 



FBACTIONS. 



17 



96. $0.05H. 
«0.04t\. 



98. 

99. 
100. 
101. 
lOi. 



105. 
106. 



Pag^e 166. 

3 1 

40* 

8tV 

IJ shillings. 

18^ J shillings. 

402f shillings. 

$1.57^. 

$24.30. 

«34H. 
Pag^e 167. 



108. 

109. 

110. 

111. 
112. 



113. 



$40^. 
$504,6^. 

$62|. 

75 lbs. 
55 § lbs. 
85? lbs. 
122i lbs. 
313(1 lbs. 
4573,^ lbs. 
40 lbs. 
2796 lbs. 
887.71. 
8313.00. 
8627.20. 
819913.60. 
820*. 
8116tV 
$19626?. 
$10794i5^. 



114. $0,412. 
80.6l'|. 
83.20. 
8ll.73f 
\115. 29 1 J years. 

116. $180.15 in 

sale. 
$480.40 in 
both. 

Pagrc 168. 

117. 18. 
70J.^ 
3526;!. 

118. 50. 
13J. 

119. 3*5 bushel. 
4'*^ bushel. 

120. $,V i«<»'e. 
$1,7^ both. 
$8,"'^ lef^. 

121. $3$. 

122. $14 J both. 
$5J lacking. 



/£C, 



Pafi^c 169. 

1 1 

- 12» 
I 

81503. 

127. 830, '4^7. 

128. 843J. 
i^9. 80. ,\. 
ISO. %\\%. 

■i:?2. 89ii;;. 
^.;j. i;': too large. 

I ? too larirc. 

1 too small. 

1 -*y too hirge 
13^. '?oV gained. 
I'SO. 8 !*,»,. 



Pais:e ITO. 



$12){. 

$36i{. 

iJ7. $72 5» 



1S8. 



no. 



141. 



142. 
140. 
145. 



146. 
147^ 



\148. 



9i.\;». 
85. 

$27tV. 
$38f. 

Pa|?c 171, 

$0.05i«4. 
$1.33|i^ 
$4. 30 J 8. 

$21.51/,^. 

$l5.9ri<. 

79.5K.J; 

$i).08,'|. 
$250. 

46 bushels. 
8)1 bushels. 
86 bushels. 
61 i- busli(»lH. 
67f bushels. 
$91 ^ 
10' ** 

H 
■07. 

■'♦•^ 

851.428f. 
S83.0'J0^'*i . 



P»C<? 17tS. 

7-^9. 1 28 j'. afjres. 
iJO. S24ri7i. 
ir,l. 8750. 

/.;,?. 81100.005. 
I5:i. '^w^w 

154. ^Vi^s^"' 
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DEXMMALS. 



ADDITION OF DECIMALS. 



Page 177. 

1. 24.7. 

2. 39.31. 

5. 57.99. 
-*. 97.17. 

6. 88.41. 



6. 93.492. 

7. 81.807. 

8. 43.762. 

Pagre 178. 

9. .6367. 



i(9. 622.6363. 

ii. 6.00186. 

12. 108.33033. 

IS. 11.88237. 

U. 18.27005. 



SUBTRAOTIOI^ OF DECIMALS. 



15. 58.74. 

16. 19.97. 

17. .05023. 

18. .494541. 

19. .995299. 

20. 19.997. 

21. .297. 

j^^. 2999.997. 

23. 100999999.999. 

899. 

24. 78999.9921. 

Pag^c 179. 

25. 58.41. 



3.33. 
36.963. 

26. 59.34 years. 
2.54 3'cars. 

27. $311.50. 
236.64. 

28. 12.03 gal. 
97.5 gal. 

29. 54.50 rods- 
9 rods more. 

SO. $108.93. 

31. 1.60. 

32. 1.81. 

33. 13.64. 



Si. 4.91. 
35. 4.859. 
^^. 11.834. 



Page 181. 

37. 4.492. 

38. 5.738. 
,^^. 6.158. 
^^. 7.474. 
41. 6.567. 
^^. 12.872. 
43. 5.502. 
^. .91021. 
^J. 3.54476. 



MULTIPLIOATIOI^ OF DECIMALS. 



Page 184. 


50. 


.4824. 




$226.59 


46. 12.9. 




.032272. 


54. 


$2.46. 


75.09. 


51. 


240.024. 




$^.00. 


-^7. 2.952. 




2.40024. 




$2,314. 


60.66. 




3.60036. 


55. 


$84. 


48. .003784. 


52. 


.06934. 




$0.75. 


.01624. 




.0080006. 


56. 


$5,925. 


^9. .0162. 




.000140^^. 


\ 


VI .^=1^. 


.000618. 


63. 


$197.1-0. 





DECIMALS, 
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IPage 1S5. 

57. $14.90 lost. 

58. $1.8415 gained. 

59. 80.50 gained. 



60. $1.50 lost. 

61. $8.944J. 

62. G.077i. 

63. 08.38." 



64. 3.51225. 

65. 13. 

66. 0. 

67. 0. 



DIYISIOIT OF DECIMALS. 



Page ISS. 

68. .8525. 

69. 33.5. 

7(?. 13.05714+. 

7i. 167.5. 

72. 223.33a +. 

73. .25. 

74. 87.5. 

75. 16.6666 -4-. 
75. 571.42857. 
77. 4000. 

7<?. 5. 

79. 10. 

^^ .01. 



<^i. 1. 

82. 10. 

<?J. 1.6666 +. 

84. .6666+. 

85. 2. 
<?5. .1. 

87. 1000. 

Pae^e ISO. 

88. 108.1 cords. 
282.9 cords. 

89. $69.60. 
164.40 

P^. $62.10. 



$6630.90. 

91. $13.35. 
$3.3642. 
$228.1782. 

92. 114.5 gal. 
123.675 gal. 

Pag^e 190. 

93. $2.60. 
$3,785. 

94- 38.1904 lbs. 

286.428+ lbs. 
95. DG'2.i) lbs. 

2238.75 lbs. 



oommo:n" feaotioi^s to decimals. 



Pagre 191. 

97. .625. 

.54545 +. 
.571428+. 
.81818+. 
(1.) $.1666 

$.1428-4-. 

$.2857 

$.375. 
(£.) .5714—. 

.3333 +. 98. 

.3636+. 

.8571 +. 99. 
{S.) .8888+. 

.0945--. 

.2162 -4-. 

.09474-. 



(4.) .0740 -f 




Pag:<; 193. 


.1052-- 




100. {1.) i\. 


.0061-- 




IF' 


.0683-- 




#• 


(J.) .0364-- 




A- 


.0133-- 




(^•) *• 


.0146-- 




i't- 


.00194- 


-, 


* * 




T*r- 


Pagrc 193. 


(5.) :\2. 


1 


?9 


2' 


flo* 


1 


1 


!rO- 


i)"* 


i- 


5- 


i- 


(4.) |. 


1 1 


•» 


^G' \ 1- 


h^ \ ^a5S^ 


iPoxj- 




\ ^- 
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DENOMINATE NUMBERS. 



(^.) 



102, (i.) J. 

50* 

1 1 

50" 

2 
4' 
9 

TJOO 

1 

8' 
1 

1 

7 

f. 

J. 
3* 

«• 
5- 



(5.) 



i/^- 



1 0(J- 
J. 

A. 
II. 
fj. 
h- 

Pae^c 194. 

i(9^. 8.0714. 
lOi, 1.15625 lbs. 
i^5. SO. 921. 
106, $0.0557. 
i^7. 5.94 bbls. 

108. 57.8087. 

109. .G75. 
ii^. 5.5027 +. 



111. 15.7527+. 

112. 18.5279+. 

Pag^e 195. 

lis. $33.87. 
lU. $457.76. 

115. $76.45. 
$23.62. 
$2.58. 

116. $17.85. 
$2.47. 
$0.47. 

ii7. $1.46. 

$0.16. 

$190.78. 
118. $11.47. 

V $7.98. 
iip: $4.41. 
i;^6>. $2.07. 



EXAMPLES FOE EEYIEW- 



121. $2,493. 

122. $13,482. 

123. $6,842. 
12i. $6,593. 
i^^. $160,714. 

Pagrc 196. 

126. $274,288. 

127. $11,342. 

128. $1,086. 
120. $17,192. 
130. $2,925. 



131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
UO. 
Ul. 
lJf2. 
U3. 



$78,187. 

$58.65. 

$21,511. 

$11,226. 

$63,685. 

$929.88. 

$16,056. 

$8,875. 

$2084.197. 

$183,174; 

$114,858. 

$1131.212. 

$65.38 +. 



U5. 
U6. 
U7. 



U8. 



3.375. 

$68.45. 

$183.19. 

$1001.10 re- 
ceived. 

$58.97 paid 
out. 

$942.13 less. 

$29,725 bo*t. 

$9,632 sold. 

$20,093 bo*t 
more. 



DEIsTOMII^ATE NIIMBEES. 



rage 2oe, 

^. 412^ yards. 
1237^ feet. 



3, 11104^ feet. 

2340 feel. 
4., 7716 \\\c\ies. 



1872 inches. 



DESOJIIXATE XTMBEKS. 
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6. 


5280 feot- 


eiK 


8n:>- 


4^. 


40 chains. 




36960 feet. 




8153. 




80 noros. 




1^856i feet. 


, 






4iX> acres. 








Pa^em. 




$G3CK). 




Pa^ 907. 




83. 1 8. 






7. 


42240 ties. 


^J. 


82.5.'^. 




Pa$rt* 218. 


8. 


156 yards. 




S.».34. 


43. 


7 acres. 




8273. 




84.92. 




1280 acres. 


9. 


378400 ties. 




813.25. 


, 


1273 acivs. 




$30272. 




88.51. 


j 
1 


812730. 


10. 


132 feet. 


25. 


i'tm.m. 


44. 


814836.80. 




198 feet. 


. 




40. 


160 acix^s. 




660 feet. 


1 


Page 216. 


! 


83573.33. 


11. 


396 feet. 


27. 


234 sq. in. 


.40. 


8556.80, 




96 boards. 




520 scj. in. 


47. 


8393.60. 




$11.52. 


28. 


7500 sq. ft. 




818653.25. 


12. 


78 feet. 




646^ sq. ft. 


48. 


64 rods. 




26 yards. 




5762 sq. ft. 




64 acres. 




$0.78. 


29. 


1296 sq. in. 




$1088. 


IS. 


310 panels. 




9 sq. ft. 




$2707.20, 




$579.70. 


30. 


1248 sq. ft. 
138^ sq. yds. 




$896. 
$1248. 




Pagre 208. 


31. 


120 sq. ft. 




$5939.20. 


U^ 


517 steps. 




134 sq. yds. 




$3520. 






32. 


648 sq. ft. 




$6459.20 moro. 




Page 210. 




72 sq. yds. 




$6459.20 ^iiin. 


15. 


30 ft. 7 in. 


33. 


1458 sq. ft. 








72 ft. 8 in. 




162 sq. yds. 




Pave 210. 


16. 


782 yds. 1 ft. 


34. 


400 sq. ft. 


40. 


$1008 cndi. 




268 yds. 2 ft. 1 




44 J sq. yds. 


no. 


76H0 jirroM. 




in. 


35. 


151 § sq. yds. 


51. 


853096.33. 


17. 


4 rds. 5 yds. 


36. 


169jsq. yds. 


5^i. 


86.91. 




149 rds. 4 yds. 


37. 


828; 


54. 


8106.17. 




2 ft. 6 in. 


3o » 


180 sq. yds. 




861.10. 




25 rds. 1 ft. G 




832.40. 








in. 








PfilCe 220* 


18. 


S12.30. 




Faic^; 217. 


r r 


r.\iH. 




816.40. 


'J'7. 


863.84. 




rv^'r'/.). 




846.33. 


J,0. 


610 fK-ns, 


J6'. 


yA/.h, 


19. 


8284.2*. 




fi-Jlt'lt'/.f. '//.',. 


rr{. 


1',7//',.<v'.. 




B'>'J2J;L 


M. 


40 ^'lijju*'.. 


r,>'. 


. V.7.\ v..,^. \S., 




$107. 'JO. 




811204. 




\l\% v.«\. S^- 
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DENOMINATE NUMBERS. 



50. 1G8 sq. ft. 
154 scj. ft. 

60. 240 s(i. ft. 
198 sq. ft. 

61. 30C sq. ft. 
3 73 1 sq. ft. 

62. 894.40. 

63. 824. 

6?4. 8389.33. 

Pag^e 324. 

^^. 320 c. ft. 
67. 48 c. ft. 

C8 c. ft. 
6<?. C7G c. ft. 
60. 1280 c. ft. 
70. 24 c. ft. 
7i. 128 c. i\. 

221184 c. in. 

72. 2()8;'5 ])ricks. 
813.44. 

73. 14196 bricks. 
8103.63. 

7^. 2GS<S0 bricks. 
8301.06. 

Page 225. 

75. 51 pchs. 172 ^• 

ft. 

76. (j'2 pchs. 11 c. 

ft. 

77. 1280 c. ft. 

78. 221 1840 blocks. 

79. 95757,Vt o^ls. 

Page 220. 

^^. 9 cords. 
81. 3^ cords. 
$12.66. 

se, $ii.si. 

SS. $22,22. 



85. 860. 
<^<5. 1600 feet. 
6V. 830.80. 
88. 2100 feet. 

848.99. 
80. 330 feet. 

88.25. 

Page 227. 

00. 867.20. 
9i. 8215.24. 
i>5. 115 gals. 3 qts. 
14 gals. 1 qt. 1 
pt. 3 gills. 

05. 172 qts. 
815.48. 

Page 228. 

06. 84 gals. 
826.88. 

Page 229. 

07. 1200 pints. 
3008 pints. 

00. 83.84. 
8529.92. 

100. 86.40. 

101. 86.60. 

102. Gained 82.25. 
Lost 80.42. 

103. 26^ bottles. 
80 "pt. bottles. 
64 cups each. 
84.77. 
85.36. 
88.70. 
818.90. 
1 bii. 1 pk. 7 




Page 230. 

100. 824.38. 
833.44. • 

110. 841.21. 
8*53.97. 

111. %2h,b2,. 
35.56. 

Page 231. 

113. Z^^ffi bush. 

77A% bush. 

l?i?r bush. 
lU. 167ijfjb"sh. 
i/5. 97^2,% bush. 

Page 232. 

117. 151984 c. in. 
657H.^{ gals. 

118. 375g2^ gals. 
2631^7,^ gals. 

110. 1 1 913 3»j5^ gals. 

Page 233. 

120. 160 pills. 
120 pills. 

121. 84.20. 

122. 89.60. 
88.04. 

123. 820.25. 

Page 234. 

121^. 1200. 
10352. 

125. 1346 lbs. 
1237 lbs. 

126. 107 cwt. 
293 cwt. 

127. 444 oz. 

i^<9. 3 cwt. 47 lbs. 
4 cwt. 76 lbs. 
1 cwt. 54 lbs. 



DENOMINATE NDMBKIIS. 



Page 935. 

ISO. 849. 2S. 

131. 8'J.73. 
87.!)4. 
810. :fS. 

132. Sns.'JT. 
87il.SS. 
807.10. 

133. Sf,i Inishels. 
8J.5.3G. 

./Aj. 108|}> biislicls onts. 

62,^ Inialicls coin. 

57ii;| bushels wheat. 

72 J j biislicls barlcj. 

57j;|) bushels [lotatoes. 

Cl^r buslu-ls onions. 

69'»i*, bushels salt. 
135. 1%} bushels lye. 

7^1]! bushels beans. 

7J!{ bushels clover. 

Clf, bushels cars of corn 

9J3 hiislicls hemiiseed. 
13G. 80.5U. 
.?57. §0.a4. 
75S. 81 .6l'. 
759. 8.5.12. 
2.^0. 84.88. 

Pii(^ 336. 

W/. 817.45+. 
J4^. «1.J. 

i.#5. 8i;i'>.oc. 
J44. sa:i.:!G. 
145. 82^.74. 

Pnso 338. 

J.4fi. 9 (1. 1 br. 31 m. 4 see. 
7.^7. 58 (I. 10 hr. 40 mill. 
J4S. lOlir. r,7inin. J 4 set. 
fjff. 94GOHOO0 seconds. 



150. 7776000 soconrls. 

151. 7862400 sceonds. 

152. i hr, 5 min. 20 sec. 

Pace 330. 

154. 5 Iir. 8 min. 

Page 310. 

155. 18 mill. 28 sec. 
15G. 2 hr. 2G min. 48 sec. 

157. 6 hr. 30 min. 32 sec. 

158. 4 hr. 49 niiu. 28 sec. 

159. CO" 49'. 
IGO. 41" 3'>' ir»". 
161. 15" 34' 30". 
1G2. GO" 15' 30". 
lti-3. 83.60. 

83.34. 
/ff4. Gained $2.28, 

Paire 241. 

1G6. CO shillbigs. 

40 shilHiigi^. 

6540 shillings. 
1G7. 680 shillings. 

ft (10 jon<:f. 

32C40 farthings. 

PafEC 943. 

IGS. 62 bn. 3 pks. 7 qts. 

IGO. 52 lb. 5 oz. 

/70. 97 A. 55 ]). 

171. 85 cds. 14 ft. 

172. £74 5 s. 2 d. 
/7J. 378 A. 80 p. 

Page 343. 

/7.j. £30 18 s. 1 d. 3 far. 
175. 51b. 3o2. I4|>ivl. 17(ffa, 
jrd. S W). ^-;, i^ Xi^i sj,-!?-. 
177. \ m. ^ft x>\^. *> 'i^*- 
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DENOMINATE NUMBERS. 



180. 
181. 
182. 
183. 
18If. 
185. 
186. 
187. 
188. 



IG3TS 

2 }TS 

9 3'rs 



1 rao. 8 daj-s. 
3 mo. 2 (la^s. 
5 nio. 10 dajs 



y 3'rs. o nio. lU dajs. 
1 mo. 2G da^'s. 
1 yr. 11 mo. 26 daj's. 
1 3T. 7 mo. 27 da3's. 
8 da3'8. 

1*A0 "a of ClAft 



-3T^ - 

8 days. 
64° 48' 24 
25° 51' 50" 



Pag^e 244. 

180. 56° 36'. 

lyO. 157°. 

VJl. 51° 18' 4". 

iP^. 25 gallons, 1 pint. 

iPJ. 97 pounds, 9 ounces. 

lOJf. 221 A. 126 perches. 

Pagre 245. 

105. £16 3 s. 1 d. 2 far. 
£37 13 s. 11 d. 2 far. 

106. 17 rds. 1 yd. 1 ft. 6 in. 
51 rds. 4 yds. 1 ft. 6 in. 

107. 3 d. 2 hr. 14 min. 1 sec. 
9 d. 23 hr. 49 min. 54 s. 

108. 43 bushels. 

100. 55 pounds, 8 ounces. 
83 pounds, 4 ounces. 

200. 2 lb. 6 oz. 12 pwt. 
$42.84. 

201. 4 lb. 5 oz. 10 pwt. 12 gr. 
71b. loz. 12 pwt. 19 J gr. 

202. 30 bu. 1 lb. lyV^z. rem. 
20s. 1 oz. 13 pwt. 20 gr. 
20If. 67 gal. 2 qt. 1} gills. 

Pagrc 246. 

eOJ. 85 A. 46 p. 
J(^^0\ 12 m. 25i rds. 4 yds. "l 

ft. Vf\ in. 
^^. 14 bu. 1 pk. 2 qt. 2 g\ 



;^6><^. £2 10 s. 2 d. 3? far. 

;^(99. 27^ spoons. 

210. 88 days. 

;^7i. 96 bottles. 

212. 725^ packages. 



2U. 
215. 



216. 
217. 
218. 



210. 
220. 



Pag^e 248. 

192 rods. 

96 rods. 

2 ^ards. 

2 feet 9.66 inches. 

18 inches. 
32.4 inches. 
514.8 inches. 

178 rds. 1 yd. 4 J in. 

19 cwt. 35 "lbs. 

7 oz. 15 pwt. 6^ grs. 

123 rds. 3 yds. 5.85 in. 

$704. 

$7267.20. 

$52.36^^. 



Pagre 249. 

221. \l j-ards. 
.94 yards. 

222. 3jf ^3j miles. 
.0232 + miles. 

223. 1 ^\ gallons. 
1.09375 gallons. 

22^. $0.90. 

225. $0,309. 

226. .0015 rods. 
yV? rods. 

227. 1^43 rods. 
IJJ rods. 

Pagre 250. 

228. ^^^..'iV. 
229. ^W."^^- 



DENOMINATE NUMBERS. 
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Pag^e 251. 

231. £20 4 8. 
«98.29 +. 

232. $144.03. 

233. $79.32. 
23i. $14.36. 
235. $21.13. 
^J^. $2.80. 

237. 9 spoons : 5 pwt. 9 grs. 

rem. 

238. $30.87+. 

239. $1.25. 
$1.62. 

Pagre 252. 

^4^ $2.62. 

^^i. $6.19. 

$7.43. 

242. $0.17. 
$0.92. 
$1.64. 

243. $83.55. 

244. $0.38. 

245. 188 closes. 
J^^6. 384 pills. 
247. $8.31. 

$6.34. 

^4.27. 

$5062.50. 

60 yards. 

133^ yards. 

4856 square feet. 

$201.67. 

$175. 



i348. 
249. 

250. 
251. 
252. 



253. 

253. 9 square feet. 
$0.18. 

255. $100.78. 

256. $72. 

257. $7560.30. 

258. $54.11. 

259. 240 loads. 

260. $450. 

261. 99 cubic feet. 



Page 254. 

424 square feet. 
$10.60. 

263. 80 perches. 

264. $66.69. 
j^6?5. $15.45. 
266. $0.25. 
^67. 56 bushels. 

268. 19.285 -f bushels. 

269. 209W pounds. 

270. $12.80 
^7i. $6.60. 

$0.26. 



Page 255. 

^7^. 15 loads: 17^*0^5 ^us^^- 

rem. 
^7^. 363t7t barrels. 
274. $43.33. 
i?75. 426 § rods. 
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